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Response to Comments submitted by the 
U.S. Environmental Protection Agency, Region IV 

Document: Conjinnatory Sampling investigation Report, Assemblies G and H,- Revision: 1; 
September 16, 1999 

Comment 1: Page 5-3, line 3 - This section should consider construction worker exposure to 

sub~surface soils. Site workers are assumed to be exposed to surface soils (not sub-surface). 

Response 1: Section 5.0 was changed to consider the future construction worker for possible 

exposure to sub~surface soils. A PRE was conducted for BEQ in sub-surface soils at SWMU 61. 

Comment 2: Page 7-31, lines 6 thru 10 and 17 lhru 20 - See previous comments on MAG-41 

regarding the Arsenic Risk management policy. 

Response 2: This statement was made based on infonnation provided in the Risk Assessment 

Forum's Special Reoort on ingested Inorganic Arsenic: Skin Cancer; Nutritional Essentiality 

(USEPA, 1988). However, current risk guidance does not recommend shifting the acceptable risk 

range to lE-3 to IE-5. The text has been revised to reflect an acceptable risk range for arsenic 

of IE-4 to 1E-6. 

Comment 3: Page 7-56, lines 5 thru 8 - Since Ibis area (SWMU 41) is on the Big Creek side of 

the levee it seems there would be a potential for surface soil to erode and fonn sediments. 

Response 3: During flood conditions the potential exists for surface soil erosion. However, the 

runoff potential to Big Creek was assessed as part of SWMU 38. 

Comment 4: Page 7-84, line 6 - Please explain the reason for using 200 .ug/kg for BEQ. 

100 .ug/kg was used for SWMU 61. 
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Response 4: The BEQ value was changed to 100 j.lg/L. Locations exceeding the BEQ value of 

100 pg/L include 047X0002 at the one and four feet sampling intervals and 047X0004, 047X0005, 

and 047X0006 at the one foot sampling interval. 

Comment 5: Page 7-135 Table 7.8.1 . The RBCs for sample 061XOOO2 for the 4 foot depth 

interval are missing. 

Response 5: RBC values only apply to surface soils. Therefore, RBC values were not included 

for the 4 feet sampling interval. 

Comment 6: Page 7-152, Section 7 .8.6 - The text for SWMU 61 indicates that a soil removal was 

done after the CSI sampling event.(the data presented in this CSI are for the soil prior to the 

removal}. If this is correct, please explain why the lead model was run and the construction 

BEQ developed using data for soil that was already removed. It appears that the lead model and 

BEQ number indicate that a soil removal was unnecessary based on the lead and 

BEQ contamination. Also, please explain why confIrmation samples were not collected after the 

soil removal. 

Response 6: Soil removal was perfonned due to the TPH concentrations, not the lead or 

BEQ concentrations, and to facilitate the demolition of building N-26. Confmnationsamples were 

not collected because of low initial TPH concentrations and the excavation was over excavated 

more than necessary. 
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Response to Comments submitted by the 

Tennessee Department of Environment and Conservation 

Document: Conjinnalory Sampling Investigation Report, Assemblies G and H; Revision: 1; 

September 16, 1999 

Comment 1: Page 7-6, Table 7.1.1 - In this table, as well as Tables 7.1.1, 7.1.3, 7.2.3, 7.3.3, 

7.4.3,7.5.1,7.5.3,7.6.1,7.6.3,7.7.1,7.7.3,7.8.1, 7.8.3, SSL from the Generic Screening 

Levels are presented. As noted in 7.1.3, this SSL is for the protection of groundwater and is the 

SSL for migration to groundwater at 1 DAF (Dilution Attenuation Factor). For some chemicals, 

the residential RBC and the SSL without DAF are the same values. So to avoid confusion, the 

headings for SSL in the above mentioned tables should be SSL (1 DAF), then it will be consistent 

with the text in Section 7.1.3. 

Response 1: The table headings were changed to "SSL (1 DAF)." 

Comment 2: Page 7-55, line 4 - This sentence states that for SWMU 41, soil analytical results 

for Aroclor-1260 exceeded both industrial and residential RBCs. This comment does not agree 

with the values listed in Table 7.3.1. If the values in the table are correct, only the residential 

RBC was exceeded. Also, a similar misstatement needing change is found on page 7-56, line 17. 

Response 2: The statements were corrected to read soil analytical results for Aroclor-1260 

exceeded the residential RBC. 

Comment 3: Page 7-55, line 11- This sentence implies that groundwater was sampled and the 

contaminants were not detected. Please remove this sentence or make it clear that those 

contaminants were not detected in the groundwater, because no groundwater sampling was 

performed at SWMU 41. 
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Response 3: Groundwater samples were collected during boring installation. l,2-dichloroethane 

was the only contaminant detected in groundwater which exceeded its tap water RBC and MCL. 

Comment 4: Page 7-60, First Paragraph - In this paragraph, subsurface samples from 3-4 feet 

in SWMU 43 are taken. As in other SWMUs, only the surface soil samples results are used in 

the Preliminary Risk Evaluation. In view of the fact that the SSL with D~ are used for 

comparison with the surface soil results and the comparison is somewhat speculative. The 

available subsurface soil results, particularly those for the COPC arsenic, can be used to discuss 

the risk for this COPC in a site-specific manner. This would aid the remediation effort in the RI 

for this SWMU. 

Response 4: Arsenic, as a COPC, will be evaluated in the RFI. 

4 



Table of Contents 

EXECUTIVE SUMMARY . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ix 

1.0 INTRODUCTION.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1-1 

2.0 PHYSICAL SETTING . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 2-1 
2.1 Regional Geology and Hydrogeology . . . . . . . . . . . . . . . . . . . . . . . .. 2-1 

2.1.1 Alluvium ...................................... 2-1 
2.1.2 Loess......................................... 2-2 
2.1.3 Fluvial Deposits . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 2-3 
2.1.4 Cockfield Fonnation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 2-4 
2.1.5 Cook Mountain Formation ........................... 2-4 

2.2 Site-Specific Geology and Hydrogeology ...................... 2-5 

3.0 BACKGROUND REFERENCE CONCENTRATIONS. . . . . . . . . . . . . . . . .. 3-1 
3.1 Inorganics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 3-1 
3.2 Organics. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 3-2 

4.0 GENERAL FIELD INVESTIGATION METHODS AND RATIONALE ...... 4-1 
4.1 Sampling Rationale ..................................... 4-1 
4.2 Analytical Requirements ................................. 4-4 
4.3 Sample Management . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 4-4 
4.4 Sample Custody . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 4-5 
4.5 Quality Assurance/Quality Control .......................... 4-5 
4.6 Decontamination Procedures .............................. 4-5 
4.7 Investigation-Derived Waste. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 4-5 
4.8 Sample Labeling ...................................... 4-5 

5.0 PRELIMINARY RISK EVALUATION ............................ 5-1 

6.0 FATE AND TRANSPORT .... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 6-1 
6.1 Properties That Affect Fate and Transport ...................... 6-1 

6.1.1 Chemical and Physical Properties ...................... 6-2 
6.1.2 Media Properties ................................. 6-6 

6.2 Fate and Transport Approach for Assemblies G and H . . . . . . . . . . . .. 6-10 
6.2.1 Soil-to-Groundwater Cross-Media Transport .............. 6-10 
6.2.2 Soil-to-Air Cross-Media Transport. . . . . . . . . . . . . . . . . . . .. 6-15 
6.2.3 Groundwater-to-Surface Water Cross-Media Transport ....... 6-16 
6.2.4 Snrface Soil-to-Sediment Cross-Media Transport ........... 6-16 



7.0 CONFIRMATORY SAMPLING INVESTIGATIONS .................. ' 7-1 
7.1 SWMU 23 - Underground Storage Tank. Building S-8 (Fire Station) ... ' 7-1 

7.1.1 Previous Sampling Activities ......................... 7-2 
7.1.2 Field Investigation ................................ 7-2 
7.1.3 Confmnatory Sampling Results ....................... ' 7-5 
7.1.4 Preliminary Risk Evaluation ........................ 7-10 
7.1.5 Fate and Transport . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7-10 

7.1.5.1 Soil-to-Groundwater Cross-Media Transport ........ 7-11 
7.1.5.2 Soil-to-Sediment Cross-Media Transport .......... ' 7-12 

7.1. 6 Conclusions and Recommendations .................... 7-12 
7.2 SWMU 24 - Auto Hobby Shop ........................... 7-15 

7.2.1 Previous Sampling Activities ........................ 7-15 
7.2.2 Field Investigation ............................... 7-16 
7.2.3 Confmnatory Sampling Results ....................... 7-19 
7.2.4 Preliminary Risk Evaluation ........................ 7-30 
7.2.5 Fate and Transport . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7-32 
7.2.6 Conclusions and Recommendations .................... 7-33 

7.3 SWMU 41 - Salvage Yard No.2 .......................... 7-37 
7.3.1 Previous Sampling Activities ........................ 7-37 
7.3.2 Field Investigation ............................... 7-38 
7.3.3 Confirmatory Sampling Results ....................... 7-41 
7.3.4 Preliminary Risk Evaluation ........................ 7-50 
7.3.5 Fate and Transport ............................... 7-53 \ 

7.3.5.1 Soil-ta-Groundwater Cross-Media Transport ... .. _ .. 7-54 
7.3.5.2 Soil-to-Sediment Cross-Media Transport ........... 7-55 

7.3.6 Conclusions and Recommendations .................... 7-56 
7.4 SWMU 43 - Former Hazardous Waste Accumulation Point ......... 7-59 

704.1 Previous Sampling Activities ........................ 7-59 
7.4.2 Field Investigation ............................... 7-59 
7.4.3 Confmnatory Sampling Results ....................... 7-60 
7.4.4 Preliminary Risk Evaluation ......................... 7-71 
7.4.5 Fate and Transport ............................... 7-73 

7.4.5.1 Soil-to-Groundwater Cross-Media Transport . ....... 7-74 
7.4.5.2 Soil-to-Sediment Cross-Media Transport ........... 7-75 

7.4.6 Conclusions and Recommendations .................... 7-76 
7.5 SWMU 47 - Fonner Hazardous Waste Accumulation Point. . . . . . . .. 7-79 

7.5.1 Previous Sampling Activities ........................ 7-79 
7.5.2 Field Investigation ............................... 7-79 
7.5.3 Confmnatory Sampling Results . . . . . . . . . . . . . . . . . . . . . .. 7-83 
7.5.4 Preliminary Risk Evaluation ........................ 7-95 
7.5.5 Fate and Transport ............................... 7-96 

7.5.5.1 Soil-to-Groundwater Cross-Media Transport . ....... 7-97 
7.5.5.2 Soil-to-Sediment Cross-Media Transport ........... 7-98 

7.5.6 Conclusions and Recommendations .................... 7-98 

li 



7.6 SWMU 48 - Hazardous Waste Accumulation Points .............. 7-101 
7.6.1 Previous Sampling Activities ........................ 7-102 
7.6.2 Field Investigation ............................... 7-102 
7.6.3 ConfIrmatory Sampling Results ....................... 7-105 
7.6.4 Preliminary Risk Evaluation ........................ 7-113 
7.6.5 Fate and Transport ............................... 7-113 

7.6.5.1 Soil-to-Groundwater Cross-Media Transport ........ 7-114 
7.6.5.2 Soil-to-Sediment Cross-Media Transport ........... 7-114 

7.6.6 Conclusions and Recommendations .................... 7-115 
7.7 SWMU 49 - Navy Exchange Service Station .................. 7-117 

7.7.1 Previous Sampling Activities ........................ 7-118 
7.7.2 Field Investigation ............................... 7-118 
7.7.3 ConfIrmatory Sampling Results ....................... 7-120 
7.7.4 Preliminary Risk Evaluation ........................ 7-126 
7.7.5 Fate and Transport ............................... 7-126 

7.7.5.1 Soil-to-Groundwater Cross-Media Transport ........ 7-127 
7.7.5.2 Soil-to-Sediment Cross-Media Transport ........... 7-127 

7.7.6 Conclusions and Recommendations .................... 7-128 
7.8 SWMU 61- Former Printing Shop Building N-26 ............... 7-129 

7.8.1 Previous ..................................... 7-130 
7.8.2 Field Investigation ............................... 7-130 
7.8.3 ConfIrmatory Sampling Results ....................... 7-130 
7.8.4 Preliminary Risk Evaluation I Lead Model ........... , .. 7-145 
7.8.5 Fate and Transport ............................... 7-152 
7.8.6 Removal Action ................................. 7-153 
7.8.7 Conclusions and Recorrunendations .................... 7-153 

8.0 ECOLOGICAL RISK ASSESSMENT . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 8-1 

9.0 CONCLUSIONS AND RECOMMENDATIONS SUMMARY ............. 9-1 

10.0 REFERENCES ...................................... ····· 10-1 

Figure I.! 
Figure 3.1 
Figure 7. I.! 
Figure 7.2.1 
Figure 7.3.1 
Figure 7.4.1 
Figure 7.5.1 
Figure 7.6.1 
Figure 7.7.1 
Figure 7.8.1 

List of Figures 

Vicinity Map Assemblies G and H SWMUs . . . . . . . . . . . . . . . . . . . .. 1-3 
Background Sample Locations .............................. 3-3 
SWMU 23 - Fire Station Sampling Location Map . . . . . . . . . . . . . . .. 7-3 
SWMU 24 & Auto Hobby Shop Sample Location Map ............ 7-17 
SWMU 41 - Storage Area Sample Location Map. . . . . . . . . . . . . . .. 7-39 
SWMU 43 - Former S-176 Sample Location Map ............... 7-61 
SWMU 47 - Former Sea Bees Compound Sample Location Map ..... 7-81 
SWMU 48 - Buildings S-9 and Garage Sample Location Map .... ... 7-103 
SWMU 49 - Navy Exchange Service Station Sample Location Map .... 7-121 
SWMU 61 Sample Location Map ....................... ... 7 -l31 

iii 



Table 4.1 
Table 6.1 
Table 6.2 

Table 7.1.1 

Table 7.1.2 

Table 7.1.3 

Table 7.2.1 

Table 7.2.2 

Table 7.2.3 

Table 7.2.4 
Table 7.3.1 

Table 7.3.2 

Table 7.3.3 

Table 7.3.4 

Table 7.3.5 
Table 7.4.1 

Table 7.4.2 

Table 7.4.3 

Table 7.4.4 
Table 7.5.1 

Table 7.5.2 

Table 7.5.3 

Table 7.5.4 
Table 7.6.1 

List of Tables 

Assemblies G and H - Sampling and Analysis Summary . . . . . . . . . . .. 4-2 
Chemical and Physical Properties ........................... 6-2 
Fate and Transport Properties for Contaminants Detected in Soil and 
Groundwater NSA Mid-South. Assemblies G and H . . . . . . . . . . . . .. 6-11 
Assemblies G and H - SWMU 23 Organic Detections in Soil 
by Location. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7-6 
Assemblies G and H - SWMU 23 Petroleum Hydrocarbon Detections 
in Soil by Location . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7-7 
Assemblies G and H - SWMU 23 Inorganic Detections 
in Soil by Location . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7-8 
Assemblies G and H - SWMU 24 Organic Detections in Soil 
by Location ......................................... 7-19 
Assemblies G and H - SWMU 24 Petroleum Hydrocarbon Detections 
in Soil by Location . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7-21 
Assemblies G and H - SWMU 24 Inorganic Detections in 
Soil by Location ..................................... 7-23 
SWMU 24 Preliminary Risk Evaluation . . . . . . . . . . . . . . . . . . . . .. 7-30 
Assemblies G and H - SWMU 41 Organic Detections in Soil 
by Location . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7-41 
Assemblies G and H - SWMU 41 Petroleum Hydrocarbon Detections 
in Soil by Location . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7-43 
Assemblies G and H - SWMU 41 Inorganic Detections in Soil 
by Location ........................................ 7-45 
Assemblies G and H - SWMU 41 Detections in Groundwater 
by Location. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7-50 
SWMU 41 Prelintinary Risk Evaluation . . . . . . . . . . . . . . . . . . . . .. 7-51 
Assemblies G and H - SWMU 43 Organic Detections in Soil 
by Location. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7-63 
Assemblies G and H - SWMU 43 Petroleum Hydrocarbon Detections in 
Soil by Location ..................................... 7-66 
Assemblies G and H - SWMU 43 Inorganic Detections in Soil 
by Location . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7-67 
SWMU 43 Preliminary Risk Evaluation ...................... 7-72 
Assemblies G and H - SWMU 47 Organic Detections in Soil 
by Location. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7-84 
Assemblies G and H - SWMU 47 Petroleum Hydrocarbon Detections 
in Soil by Location . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7-88 
Assemblies G and H - SWMU 47 Inorganic Detections in Soil 
by Location ........................................ 7 -89 
SWMU 47 Preliminary Risk Evaluation . . . . . . . . . . . . . . . . . . . . .. 7-95 
Assemblies G and H - SWMU 48 Organic Detections in Soil 
by Location. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 7-105 

iv 

'-. 



Table 7.6.2 Assemblies G and H - SWMU 48 Petroleum Hydrocarbon Detections 
in Soil by Location ................................... 7-106 

Table 7.6.3 Assemblies G and H - SWMU 48 Inorganic Detections in Soil 
by Location ......................................... 7-108 

Table 7.7.1 Assemblies G and H - SWMU 49 Organic Detections in Soil 
by Location ......................................... 7-120 

Table 7.7.2 Assemblies G and H - SWMU 49 Petroleum Hydrocarbon 
Detections in Soil by Location ............................ 7-123 

Table 7.7.3 Assemblies G and H - SWMU 49 Inorganic Detections in 
Soil by Location ..................................... 7-124 

Table 7.8.1 Assemblies G and H - SWMU 61 Organic Detections in 
Soil by Location ..................................... 7-134 

Table 7.8.2 Assemblies G and H - SWMU 61 Petroleum Hydrocarbon Detections 
in Soil by Location .................................... 7-138 

Table 7.8.3 Assemblies G and H - SWMU 61 Inorganic Detections in Soil 
by Location ........................................ 7-139 

Table 7.8.4 Parameters Used to Estimate CD! .......................... 7-150 
Table 9.1 Assemblies G and H CSI Conclusions and Recommendations Sununary ... 9-2 

List of Appendices 

Appendix A Soil and Groundwater Analytical Results 
Appendix B Permeability Data 
Appendix C Lead Model Parameters 

v 



This page intentionally left blank. 

vi 

"
} 



"C 

AST 
atm-m3/mole 

BEQ 
bis 
BRAC 

CEC 
em/sec 
COPC 
CSI 

DI 
DPT 
DQO 
DRO 

E/A&H 
ERA 
ERNA 

f~ 

FSA 

GRO 

HI 
HQ 

IDW 
ILCR 

K, 
kg-day/mg 

~ 

MCL 
).lg/dL 
).lg/kg 
).lg/L 

Acronyms and Abbreviations 

Degrees Celsius 

Aboveground storage tank 
Atmospheres-cubic meter per mole 

Benzo(a)pyrene equivalents 
Below land surface 
Base Realignment and Closure Act of 1990 

Cation exchange capacity 
centimeters per second 
Chemicals of Potential Concern 
Confirmatory Sampling Investigation 

De-ionized 
Direct push technology 
Data Quality Objectives 
Diesel Range Organics 

EnSafel Allen & Hoshall 
Environmental Risk Assessment 
Environmental Restoration Navy Account 

Percent of organic carbon 
Full Scan Analysis 

Gasoline Range Organics 

Hazard Index 
Hazard Quotient 

Investigation-derived waste 
Incremental Lifetime Cancer Risk 

Distribution coefficient 
Kilograms per day per milligram 
Organic Carbon Partition Coefficient 

Maximum contaminant levels 
Micrograms per deciliter 
Micrograms per kilogram 
Micrograms per liter 

vii 



mg/kg Milligrams per kilogram , 
mUg Milliliters per gram .J 
mmHg' Millimeters of mercury 

NET N atienaI Envirorunental Testing 
NFA No further action 
NSA Naval Support Activity 

PAH Polyaromatic hydrocarbons 
PCB Polychlorinated biphenyl 
pH Negative logarithm of the hydrogen ion concentration 
PRE Preliminary Risk Evaluation 

QAlQC Quality assurance/quality control 

RAGS Risk Assessment Guide for Superfund 
RBC Risk-Based Concentration 
RC Reference concentration 
RCRA Resource Conservation and Recovery Act 
RFI RCRA Facility Investigation 

SG Specific gravity 
SSL Soil Screening Level \ 

" 

SVOC Semivolatile Organic Compounds ) 

SWMU Solid Waste Management Unit 

TCE Trichloroethene 
TEF Toxicity Equivalence Factor 
TPH Total Petroleum Hydrocarbons 
TRPH Total Recoverable Petroleum Hydrocarbons 

UST Underground storage tank 

VCA Voluntary Corrective Action 
VOC Volatile Organic Compounds 

viii 



EXECUTIVE SUMMARY 

As part of the U.S. Navy Installation Restoration Program, a Confmnatory Sampling Investigation 

(CSI) report was prepared for eight solid waste management units (SWMUs) in Assemblies G 

and H at Naval Support Activity (NAVSUPPACT or NSA) Mid-South. Millington. Tennessee. 

The CSI. undertaken by EnSafe Inc. on behalf of the Navy. adbered to the requirements of the 

Hazardous and Solid Waste Amendments portion (HSWA-TN002) of Resource Conservation and 

Recovery Act (RCRA) Permit No. TN2-170-022-600 and applicable regulations. 

As a result of the Base Closure and Realigtunent Act of 1990 (BRAC). a portion of 

NSA Mid-South has been closed and is being prepared for transfer to the City of Millington. 

Eight SWMU assemblies (i.e .• groups) have been dermed for the NSA Mid-South RCRA 

Corrective Action Program. Four of these assemblies (A, B, C, and D), which are on portions 

of the base that will close, have been categorized and ranked according to their BRAe status. The 

remaining four assemblies (E, F, G, and H) are on portions of the base that have been realigned 

and will remain under control of the Navy. Due to their similarities, Assemblies G and Hare 

being studied under one CSI. 

The Assembly G investigation studied SWMUs 43. 47. 48. 49. and 61. which are made up of 

inactive aboveground hazardous waste accumulation points. Due to the Navy's 

construction/demolition schedule, SWMU 61 samples were collected in a prior sampling from the 

east side of fonner Building N-26. Based on initial sampling results, soil was excavated prior to 

the demolition of the building. Detailed information regarding the soil sampling and excavation 

are included in this CSI report. The Assembly H investigation studied SWMUs 23. 24. and 41. 

which are made up of active operational areas with waste stored aboveground. 

All Assemblies G and H SWMUs investigated during the CSI are discussed in this report. 

SWMU 17 and SWMU 19. which are a part of Assembly F. were investigated at the same time. 

but will be included in the Assembly F RFI report. which will be published in November 1999. 

The following table lists the individual SWMUs. the chemicals of potential concern (COPCs). and 

the conclusions and recommendations based on the results of this CSI. 
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SWMU24 

SWMU43 

SWMU 48 

SWMU 61 

Notes: 
SEQ 
EPA ~ 

ERA ~ 

mg/kg 
NFA ~ 

PCBs 
TeE ~ 

TDEC 
TPH ~ 

VOCs 

Assemblies G and H 
Conclusions and Recommendations by SWMU 

Arsenic 
TPH 

Arsenic 
TPH 

TPH 

TPH levels exceed the TDEC 
cleanup value of 1,000 and 
500 mgikg. 
PCE in soil exceeds lhe SSL 
(soil screening level). 

TCE in soil exceeds SSL. 
TPH levels exceed the TOEC 
cleanup value of 100 mg/kg. 

TPH levels exceed the TOEC 

Remove TPH
contaminated soil and 
collect Shelby tube 
sample for permeability 
an;Ilysis below 5 reel 
Sample at least four 
Geoprobe groundwater 
locations to determine if 
PCE has impacted fluvial 
deposits groundwater 

Sample at least four 
Geoprobe groundwater 
locations 10 determine if 
TCE has impacted 
fluvial deposits 
groundwater 
Remove TPH
contaminated soil 

Remove TPH-contaminated 
cleanup value of 100 mg/kg. soil 

BEQ 
Lead 
TPH 

Benzo(a)pyrene Equivalents 
Environmental Protection Agency 
Environmental Risk Assessment 
milligrams per kilogram 
No further action 
Polychlorinated biphenyls 
Trichloroelhene 

Soil removal conducted to 
address contamination. 

Tennessee Department of Environment and Conservation 
Total petroleum hydrocarbons 
Volatile organic compounds 

x 

NFA recommended and 
approved by TDEC and EPA. 

'\ 
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Based on information gathered from sampling surface and subsurface soil and fluvial deposits 

groundwater, a full RCRA Facility Investigation (RFI) is recommended for SWMUs 24, 41, 

and 43 to address elevated TPH concentrations, to assess the extent of the contamination, and to 

determine the risk associated with this contamination. A Voluntary Corrective Action soil removal 

is recommended for SWMUs 47, 48, and 49 to address TPH-contaminated soil. 
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1.0 INTRODUCTION 

Conftrl1U1tory Sampling Investigation Report 
Assemblies Gand H -SWMUs 23. 24, 41, 43. 47, 48, 49. and 61 

NSA Mid-SOUIIl - MillingTon. Tenllessee 
Revisioll: 2; April 28, 2000 

As part of the U.S. Navy Installation Restoration Program, the following Confinnatory Sampling 2 

Investigation (CSI) report has been prepared for eight solid waste management units (SWMUs) J 

in Assemblies G and H at Naval Support Activity (NAVSUPPACT or NSA) Mid-South, • 

Millington, Tennessee. The CSI, undertaken by EnSafe Inc. on behalf of the Navy. adhered to 5 

che requirements of the Hazardous and Solid Waste Amendments portion (HSWA-TN002) of 6 

Resource Conservation and Recovery Act (RCRA) Pennit No. TN2-170-022-600 and applicable 7 

regulations. Figure 1.1 provides a vicinity map of Assemblies G and H SWMUs. 8 

As a result of the Base Closure and Realignment Act of 1990 (BRAC) , a portion of 9 

NSA Mid-South has been closed and is being prepared for transfer to the City of Millington. 10 

Eight SWMU assemblies (i.e., groups) have been defined for the NSA Mid-South II 

RCRA Corrective Action Program. Four of these assemblies (A, B, C, and D), which are on 12 

portions of the base that will close, have been categorized and ranked according to their 13 

BRAC starns. The remaining four assemblies (E, F. G, and H) are on portions of the base that 14 

will remain under control of the Navy. 15 

Assemblies G and H were combined into this CSI report. Assembly G (SWMUs 43, 47, 48, 49, 16 

and 61) consists of inactive aboveground hazardous waste accumulation points. When it was first 17 

established, it also included SWMUs 45 and 46. SWMU 45 has since received a no-further-action 18 

status based on findings of an interim measures investigation (EnSafel Allen&Hoshall [EI A&H] , 19 

August 1995). Because of its proximity to SWMU 14, SWMU 46 was investigated during the 20 

SWMU 14 (Assembly E) RCRA Facility Investigation (RFI). Results are documented in the 21 

Assembly E RFI Report (EnSafe, February 1998). The investigation and remediation ofSWMU 61 22 

was expedited to meet the Navy's demolition project schedule. Detailed information regarding 23 

the soil sampling and excavation are included in Section 7.8 of this report. 24 
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Assembly H (SWMUs 23, 24, and 41) consists of active operational areas with waste stored 

aboveground. When it was first established, Assembly H also included SWMU 39, site of former 2 

Building S~74. SWMU 39 was moved into Assembly F when it was determined that Building S-74 3 

had housed dry-cleaning operations and thus had a greater potential for contaminating 4 

groundwater. 5 

All Assemblies G and H SWMUs investigated during the CSI are discussed in this repor[. 6 

SWMU 17 and SWMU 19, which are a part of Assembly F, were investigated at the same time 7 

as Assemblies G and H, but will be included in the Assembly F RFI Report, which will be 8 

pUblished in November 1999. 9 

As shown in Figure 1.1, the Assemblies G and H CSI consisted of the following SWMUs: 10 

24 Buildings N-114, N-349 Aboveground storage tanks, one removed 

-;-;-;-;-h_~_;_4ii._hl"~t;~_~,IM.~_;_;_b,, _jI ,::':N'JI~_dQ_~W~~~l~i[i_~:-:;lci!!!!',li~RITI,:l~!~~ ,;,.:::::II:::, 

43 Building S-176 Fonner hazardous waste accumulation point 

17/48 Building S-9 17 - underground waste lank 48 - hazardous waste accumulation points 

Note: 
SWMU 61 was sampled prior 10 the Assemblies G and H CSI. 
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Sections 2 through 4 describe the regional geology, background conditions, and general sampling 

and analysis methods used during the Assemblies G and H CSI. Section 5 discusses the methods 2 

used to calculate risk estimates based on the contaminants detected. Section 6 describes chemical 3 

and physical properties that will affect the fate and transport of chemicals of potential concern 4 

detected at Assemblies G and H SWMUs. Detailed sampling schemes, analytical results, fate and s 

transport perspectives, and conclusions/recommendations for each SWMU are presented in 6 

Section 7. Section 8 discusses ecological risk, Section 9 summarizes the conclusions and 7 

recommendations for each SWMU, and Section 10 contains references. Analytical data and other 8 

information related to specific SWMUs are presented in the appendices of this report. 9 

1-5 



Confinnalory Sampling Investigation Report 
Assemblies Gand H -SWMUs 23, 24, 41, 43, 47. 48. 49, and 61 
NSA Mid-South - Millil/glol/, Te/lnessee 
Revision: 2; April 28, 2(){)o 

This page intentionally left blank. 

[-6 

\ 
) 



2.0 PHYSICAL SETTING 

Confirmatory Sampling 1nvestigalion Repon 
Assemblies G alld H -SWMUs 23, 24, 41, 43. 47. 48, 49. and 61 

NSA Mid~Sollt" - Millingtoll. Tenllessee 
Revision; 2; April 28. 2000 

2.1 Regional Geology and Hydrogeology 
2 

The general hydrogeology of the Memphis area and a conceptual model of NSA Mid-South J 

hydrogeology are presented in Sections 2.11 and Section 2.12 of the Comprehensive RFI Work 4 

Plan (E/A&H, October 1994). Updated information is available in the Hydrogeology of 5 

Post-Wilcox Group Stratigraphic Units in the Area Of the Naval Air Station Memphis, near 6 

Millington, Tennessee (Kingsbury and Carmichael, 1995) and in the Hydrogeology and 7 

Groundwater Quality at Naval Support Activity Memphis, Millington, Tennessee (Carmichael and 8 

others, 1997). On the basis of this updated infonnation, the regional geology and hydrogeology 9 

of NSA Mid-South are summarized in this section. 10 

The stratigraphic units of importance identified during the investigations at NSA Mid-South are, 11 

in descending order: the alluvium of Holocene and Pleistocene age, the loess of Pleistocene age, 12 

the fluvial deposits of Pleistocene to Pliocene age, and the Cockfield Fonnation, 13 

Cook Mountain Formation, and Memphis Sand of Eocene age. The loess - eolian deposits 14 

consisting of silt, silty clay, clay, and minor amounts of sand - is the principal unit at land surface 15 

within most of the NSA Mid-South, except for areas near stream valleys, where alluvium is 16 

present. Water-bearing zones have been encountered in each stratigraphic unit investigated at 17 

NSA Mid-South. The following sections discuss the hydrogeology of each stratigraphic unit, 18 

except the Cook Mountain Formation and the Memphis Sand because these were not encountered 19 

in this investigation. 20 

2.1.1 Alluviwn 21 

Alluvium, which is restricted to stream valleys, includes alluviated or reworked loess. The lateral 22 

and vertical extents of the alluvium at NSA MidRSouth have not been determined because they are 23 

lithologically similar to the loess and fluvial deposits. 
24 
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The lithology of the upper portion of the alluvium (informally called the "upper alluvium" at 

NSA Mid-South) is similar to the loess and is composed primarily of silt with varying clay content 2 

and some fine sand. Near the Big Creek Drainage Canal (Figure 1.1), the upper alluvium is 3 

present from ground surface to depths between 22 and 41 feet below land surface (bls). 4 

Fine-grained, generally saturated sand lenses are common in the upper alluvium, but are 5 

encountered at greater depths than the first water-bearing zone in the loess. The lithology of the 6 

lower portion of the alluvium (informally called the "deep alluvium" at NSA Mid-South) is similar 7 

to the fluvial deposits and is composed of fine to very coarse-grained sand and gravel with varying 8 

clay and silt content. The sand coarsens and the gravel content increases with depth in the deep 9 

alluvium. Generally, a coarse sand and gravel mixture is present at the base of the alluvium just 10 

above the Cockfield Formation. Near the Big Creek Drainage Canal, the thickness of the 11 

deep alluvium ranges from 6 to 34 feet. Some of the sand and gravel in the lower parr of the 12 

deep alluvium may be remnant fluvial deposits based on oxidative coloration in this zone. 13 

As previously mentioned, the lateral extent of the alluvium has not been determined at 14 

NSA Mid-South. Due to the nature of alluvial deposition and the lithologic similarity of the lower 15 

part of the fluvial deposits and deep alIuvium, it is reasonable to assume that the lower part of the 16 

fluvial deposits and deep alluvium are hydraulically connected laterally. It has not 'been 17 

determined if the water-bearing zones of the loess and upper alIuvium are hydraulically connected. 18 

2.1.2 Loess 19 

The loess is typically 0 to 65 feet thick in the Memphis area; on the Southside of NSA Mid-South 20 

(the area where most of the SWMUs described in this report are located) it ranges from 30 to 21 

39 feet thick. Any water-bearing loess zones are generally in the upper part of the unit; however, 22 

yields are low (less than 1 gallon per minute), and groundwater from the loess does not meet select 23 

primary and secondary drinking-water standards (e.g., antimony. cadmium, chromium, iron, 24 

thallium, nickel, and turbidity), based on water-quality analyses of samples from background 25 
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monitoring wells located throughout NSA Mid~South and previous water~use surveys performed 

during Northside underground storage tank (UST) investigations. Refer to the 2 

Reference Concentrations Technical Memorandum (EI A&H, August 1996) for metals J 

concentrations in loess background monitoring wells. 4 

Previous investigations at NSA Mid~South have identified depth to water in the loess varying from 5 

5 to 15 feet bls, and vertical hydraulic conductivities of loess samples ranging from 10.8 to 6 

10-6 centimeters per second (cm/sec). Although the loess may be considered an aquitard on the 7 

basis of the relatively low hydraulic conductivities, the shallowest water~bearing zone beneath 8 

NSA Mid~South is present within this interval. In some areas of NSA Mid~South, there is no 9 

water~bearing zone in the loess; therefore, the zone is not laterally continuous throughout 10 

NSA Mid~South and may be considered a "perched zone" where present. Any loess groundwater II 

most likely moves primarily downward to recharge the underlying fluvial deposits, although 12 

locally, some groundwater in the loess may discharge to nearby streams, drainage ditches, and I3 

other surface~water bodies. Lateral groundwater movement in the loess is thought to be controlled 14 

by topography _ 15 

2.1.3 Fluvial Deposits 16 

The fluvial deposits underlie the loess in areas outside of stream valleys; they consist of sand, 17 

gravel, and some clay, with thin layers of ferruginous sandstone and conglomerate, primarily at 18 

the base of the unit. This unit ranges from 0 to 100 feet thick in the Memphis area; on the 19 

Southside ofNSA Mid~South, it ranges from 12 to 59 feet thick and represents the most significant 20 

component of the surficial aquifer (the alluvium and fluvial deposits make up the alluvial~fluvial 21 

deposits aquifer, also informally referred to as the surficial aquifer at NSA Mid-South). Sediments 22 

in the fluvial deposits generally coarsen with depth. Typically, the upper portion consists of a 23 

mixture of very fine sand with varying degrees of silt and clay that become increasingly less silty 24 
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with depth, grading into a fine to medium sand near the middle of the unit. Grain sizes typically 

coarsen below this interval, grading into a gravelly sand near the basal section of the fluvial 2 

deposits. 3 

Shallow domestic wells in some rural areas of Memphis are completed in the fluvial deposits. <I 

Relative groundwater elevations in wens completed in the fluvial deposits indicate semiconfmed 5 

to confmed conditions in the unit. Typically, a downward vertical gradient exists between water 6 

in the loess (where present) and the fluvial deposits. Groundwater flows in the fluvial deposits 7 

generally southwest beneath the NSA Mid-South Southside. 8 

2.1.4 Cockfield Formation 9 

The Cockfield Formation, a part of the Jackson-upper Claiborne confining unit in the 10 

Memphis area, is a heterogeneous formation of very fme silty sand interbedded with clay and silt II 

lenses or clay with interbedded fme sand lenses. It underlies the fluvial deposits and deep 12 

alluvium, which are the preferential zones of groundwater flow and the primary route for 13 

contaminant transport in groundwater beneath NSA Mid-South based on the fact that they are more 14 

highly permeable than the overlying loess/upper alluvium and underlying Cockfield Formation. I.S 

2.1.5 Cook Mountain Fonnation 16 

The Cook Mountain Formation, which underlies the Cockfield Formation, consists predominantly 17 

of clay and silt; however, minor lenses of silty fme sand may be present locally. The 18 

Cook Mountain Formation, which contains the most areally extensive clay in the upper part of the 19 

Claiborne Group in Shelby County, serves as the lower confining unit for the Cockfield aquifer 20 

and the upper confining unit for the Memphis aquifer, which is the principal source of public 21 

drinking water in the Memphis area. 22 

24 
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2.2 Site-Specific Geology and Hydrogeology 

Due to the objectives of this investigation and the predetermined shallow soil~sampling depths 2 

(i.e., surface-soil samples and shallow subsurface~soil sample depths selected based on depth of 3 

tank bottoms), there was no need for rigorous, site-specific lithologic characterization associated 4 

with sampling activities conducted during this phase. 5 
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3.0 BACKGROUND REFERENCE CONCENTRATIONS 

Thirteen background locations were sampled to assess ambient inorganic soil and groundwater 2 

concentrations at NSA Mid-South. As discussed in Section 2.9 of the Comprehensive RFI Work 3 

Plan (E/A&H, October 1994), 13 soil types are recognized at NSA Mid-South. Eleven are silty 4 

loam soils, and two are silty fill material. NSA Mid-South soil was assumed to be homogeneous, 5 

and the reference concentrations (RCs) were assumed to represent basewide conditions; however, 6 

Res do not account for different soil types. Background data for soil were established from 7 

18 samples collected from the 13 borings shown on Figure 3.1. Background Res for groundwater 8 

from the loess, fluvial deposits, alluvium, and upper Cockfield water-bearing zones were 9 

calculated from samples collected from the first and third quarterly groundwater sampling 10 

(Reference Concentrations; E/A&H, August 1996). The data from the second sampling were II 

omitted because metals concentrations were elevated relative to the first and third quarters. 12 

Omitting the second-quarter data makes the background RC values more conservative. 13 

Background RCs were established for inorganics detected in soil for comparison to samples 14 

collected at Assemblies G and H SWMUs. The objective of this CSI was to determine if a release 15 

had occurred. To achieve this goal, volatile organic compounds (VOCs) were selected as the best 16 

indication of a release due to their mobility, wide usage throughout the base, and small sample 17 

volume; therefore, groundwater samples collected were not submitted for inorganics analysis. 18 

3,1 Inorganics 19 

The baCkground RCs were calculated by doubling (2x) the mean concentrations of analytes 20 

detected at all the background locations, as recommended by the U.S. Environmental Protection 21 

Agency (USEPA) Region IV. 21 

The RCs and the methodologies used to calculate them are presented and described in 23 

Reference Concentrations (E/ A&H, August 1996). Data summary tables for each 24 
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SWMU (Section 7) compare inorganic concentrations to background Res, risk-based 

concentrations CRECs), and soil screening levels (SSLs) for potential transfer of contaminants from 2 

soil to groundwater. Industrial and residential RBCs were taken from the April 12, 1999, 3 

Risk-Based Concentration Table (April 1999, USEPA Region ill RBC Memo). Soil screening 4 

levels were taken from the May 1996 Generic Screening Levels (May 1996, USEPAIOSWER 5 

Soil Screening Level Guidance: Technical Background Document, EPN540/R-95/128). 6 

3.2 Organics 
7 

Pesticides have been applied across NSA Mid-South throughout its history. Background samples 8 

were also analyzed for chlorinated pesticides to determine average concentrations because of 9 

routine application for pest control. Background dieldrin samples were collected and evaluated iO 

as discussed in the technical memorandum Background Dieldrin Concentrations in Surface Soils 11 

(EI A&H, June 1997). According to this 1997 memorandum, dieldrin was ubiquitous at 12 

NSA Mid-South as a result of aerial applications during a U.S. Department of Agriculture 13 

quarantine on the white-fringed beetle during the 1950s and 1960s. Dieldrin was also used in the 14 

pest-control trade, along with chlordane for general subterranean termite control. Risk estimates 15 

based on reported dieldrin soil concentrations at NSA Mid-South did not exceed the 16 

lE-4 incremental lifetime cancer risk (ILCR). As stated in the memorandum, "This finding 17 

indicates that dieldrin levels found at each SWMU do not necessitate remedial action in the 18 

absence of other significant carcinogenic risk contributors." In background samples, dieldrin 19 

concentrations ranged from less than quantitation limits to 311 micrograms per kilogram (j.lg/kg) , 20 

-
with a mean of 131 I-lg/kg. The 1997 technical memorandum established a 2x mean background 21 

RC in surface soil for dieldrin of 262 I'g/kg at NSA Mid-South. 
22 

Dieldrin was detected in some of the surface samples collected during this CSI; however, mos[ 23 

concentrations detected were less than the 262 I-lg/kg RC and can most likely be attributed to the 24 

applications discussed above. 
25 
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4.0 GENERAL FIELD INVESTIGATION METHODS AND RATIONALE 

This section summarizes the general sampling and analytical tasks conducted during the CSI. 2 

The field sampling activities followed the procedures outlined in the USEPA and J 

Tennessee Department of Environment and Conservation (TDEC) approved Comprehensive RFI 4 

Work Plan (E/A&H, October 1994) and Assemblies G and H CSI Work Plan; 5 

(EI A&H, December 1997). 6 

The Assemblies G and H work plan required collecting surface and subsurface soil and 7 

groundwater samples for chemical analysis by either onsite Or offsite laboratories. The sample 8 

locations and intervals, the rationale for laboratory analyses, and any deviations from the general 9 

investigation approach are detailed in the SWMU-specific discussions in Section 7. Deviations \0 

from the approved work plan were documented in the field logbook and are listed in the II 

site-specific discussions. Table 4.1 summarizes sampling and analytical requirements for the first 12 

phase of the Assemblies G and H CSI. 13 

4.1 Sampling Rationale 14 

Screening sampling was conducted at the Assemblies G and H SWMUs to determine whether i5 

past activities have impacted surface soil, subsurface soil, or groundwater. Surface" and i6 

subsurface-soil samples were collected with a stainless-steel hand auger or direct push technology 17 

(DPT) sampling equipment (Geoprobe). Groundwater samples were collected using a 18 

stainless-steel DPT groundwater sampler. The use ofDPT sampling methods to sample subsurface 19 

soil and groundwater is a relatively quick and inexpensive alternative to installing groundwater 20 

monitoring wells during preliminary investigations. If contamination is not detected in DPT 21 

samples, there are no wells left to abandon, and little, if any, investigation-derived waste (IDW) 22 

that requires disposal. If a release is confirmed, the screening data will facilitate selection of 23 

monitoring-well locations and screen intervals. 24 
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Noles; , 

b 
Group 1 

Group 2 
Group) 
Group 4 
Group 5 

Table 4.1 
Assemblies G and n - 5:lmpling and Analysis Summary 

Buildings N-114 and N-349-
ASTs. One removed. 

Building 5-176 - Former 
hazardous waste accumulation 
point 

Building 5-9 - Hazardous waste 
accumulation poim 

6 

3 

4 

2 

4 

2 

4 

4 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

0-1' 

0-1' 

0-1' 

0-1' 

0-1' 

34' 

FSA 

Group 2 

FSA 

Group 3 

Group 4 

Group 4 

FSA := Full Scan Analysis: Appendix IX Metals = USEPAMclhod 6OIOnOOO Series; Total cyanide = USEPA Method 9010; 
Chlorinated pcsticidesfPCBs = USEPA Method 8080; Organophosphorus pesticides = USEPA Method 8140; Chlorinated 
herbicides = USEPA Mcrhod 81S0: Semivolalilc Organic Compounds = USEPA Method 8270; Total Petroleum Hydrocarbons 
(TPH) = Tellnessee Modilied Method 8015 for Gasoline Range Organies and Diesel Range Organics and TPH = USEPA 
Method 418.1; voe '" USEPA Method 503018240. Analyzed offsite at Savannah Analytical Laboratory of Savannah. Georgia. 
VOCs = Volatile Organ.ie Compounds 
VOCs, Total Peunleum Hydrocarbons·Diesel Range Organics (TPH·DRO), Total Petroleum Hydrocarboru;-Gasolil\e Range 
Organics (rPH·GRO) 
VOCs, Scmivolatile Organ.ic Compounds (SVOCs), TPH, TPH·DRO, TPH·GRO, Appcndi~ IX Metals. 
VOCs. SVOCs, Appendilt IX Metals 

= VOCs, TPH. TPH·DRO, TPH-GRO. AppelKiix IX Metals 
VOCs. TPH, TPII·DRO, TPH-GRO, Appendix IX Metals, chlorinated pesticides/polychlorinated biphenyls 
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All screening samples collected during the CSI were analyzed for VOCs because petroleum-related 

compounds were detected in previous investigations (i.e., tank removals) or are suspected at 2 

SWMUs 23, 24, 17/48, and 19/49, and because chlorinated solvents and petroleum constituents 3 

have been the most common groundwater contaminants at other NSA Mid-South sites. 4 

VOC analyses should indicate the presence of either contaminant type in site soil or groundwater. 5 

In addition to the screerung samples, at least one surface-soil sample collected per site 6 

(except SWMU 48) was analyzed for full scan analysis (FSA), which included the following: 7 

VOCs, semivolatile organic compounds (SVOCs), chlorinated pesticides/polychlorinated 8 

byphenyls (PCBs), organophosphorus pesticides, chlorinated herbicides, metals, cyanide, Total 9 

Petroleum Hydrocarbons (TPH) - Diesel Range Organics (DRO), TPH-Gasoline Range Organics to 

(GRO), and TPH. The chemical data obtained from the surface-soil samples were used to inspect II 

for surface spills and to prepare preliminary risk evaluations (PREs) for each SWMU. The 12 

specific methods and requirements for the referenced analyses are discussed in Section 4.2. IJ 

Subsurface soil-sampling intervals were at depths of3 to 4 feet bIs for hand-auger samples and 12 14 

to 16 feet bls for Geoprobe samples. The sampling depths corresponded with the approximate 15 

depth of the particular fonner underground tanks or the perched water zone in the loess. The 16 

lower-interval samples were collected to determine the vertical migration of contaminants released 17 

below the tanks or hazardous waste accumulation points. 18 

Fewer subsurface hand-auger samples were collected than proposed at SWMU 47 due to 19 

obstructions, refusal, and limitations of the sample equipment (e.g., refusal due to unidentified 20 

metal or concrete debris). Geoprobe soil samples were collected from the loess at a depth 21 

approximate to that of the perched zone (12 to 15 feet bls). Groundwater screening samples were 22 

collected from the fluvial deposits, upper alluvium, and deep alluvium, which are the shallowest 23 

true aquifers and the most likely groundwater contaminant migration pathways beneath 24 

NSA Mid-South. 25 
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4.2 Analytical Requirements 

Soil samples were collected for either FSA or various groups of analyses (Table 4.1), while 2 

groundwater samples were collected for VOC screening only. During the CSI, VOC screening J 

samples were analyzed by an offsite laboratory, Savannah Analytical Laboratory of <1 

Savannah, Georgia. Samples were screened for VOCs using Level III-equivalent Data Quality 5 

Objectives (DQOs). Duplicate samples were screened using Level IV--equivalentDQOs, which met 6 

or exceeded the requirements of the Comprehensive RFI Work Plan (E/A&H, October 1994). 7 

The FSA list consists of the following analyses: 8 

• VOCs, USEPA Method 5030 (pre-Encore VOC method)/8240 , 
• SVOCs, USEPA Method 8270 10 

• TPH, USEPA Method 418.1 II 

• TPH-GRO, Tennessee (TN) Modified 8015/GRO 12 

• TPH-DRO, TN Modified 8015mRO 13 

• Chlorinated pesticides/PCBs, USEPA Method 8080 14 

• Organophosphorus pesticides, USEPA Method 8140 I' 

• Chlorinated herbicides, USEPA Method 8150 16 

• RCRA Part 264, Appendix IX Total Metals, USEPA Method 6010/7000 series 11 

• Total cyanide, USEPA Method 9010 18 

The data from FSA samples were used to calculate health-based risk for each SWMU. 19 

4.3 Sample Management 20 

CSI sample management procedures adhered to Sections 4.12 of the Comprehensive RFI 21 

Work Plan (E/A&H, October 1994). 22 
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CSI sample custody procedures were implemented as outlined in Section 4.12.5 of the 2 

Comprehensive RFI Work Plan (E/A&H, October 1994). 3 

4.5 Quality Assurance/Quality Control 4 

CSI quality assurance/quality c~ntrol (QA/QC) procedures adhered to Section 4.14 of the , 

Comprehensive RFI Work Plan (E/A&H, October 1994). 6 

4.6 Decontamination Procedures 7 

Decontamination procedures during the CSI followed Section 4.11 of the Comprehensive RFI 8 

Work Plan (E/A&H, October 1994). 9 

4.7 Investigation-Derived Waste 10 

IDW was handled as specified in Section 4.13 of the Comprehensive RFI Work Plan II 

(E/ A&H, October 1994) and the NSA Memphis IDW Management Plan (E/ A&H, October 1995). 12 

4.8 Sample Labeling IJ 

All samples were labeled as specified in Section 4.12.4 of the Comprehensive RFI Work Plan 14 

(E/A&H, October 1994). All samples were labeled with a lO-digit alphanumeric code that IS 

identifies the site, sample type, sample location, sample depth, and QA sample type 16 

(as appropriate). 11 

The labeling fonnat was as follows: 18 

ABC-D-EFGH-IJ 19 
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The following describes the specific information groups: 

• Site Location (ABC) The three-character code ABC identifies the site location as follows: 2 

023-SWMU 23, 024-SWMU 24, 041-SWMU 41, 047-SWMU 47, etc. 3 

• Matrix/QC Code (D) This character code identifies the sample matrix using the following 4 

letters: 5 

Matrix Codes QCCodes 6 

S Soil (surface, borings, and trenches) T Trip blank 7 

C Soil duplicate sample E Equipment rinsc blank 8 

M Sediment (settled, nuid-bome solid) D Dl system blank 9 

N Sediment duplicatc sample p Potable water blank 10 

G Groundwater F Field blank 11 

H GrourulwalCr duplica1e sample L Filter blank 12 

W Surface water B USEPA blind spike sample Il 

R Surface water duplicate sample 2 Cement blank I. 

U Sludge 3 Drilling mud 15 

y Sludge duplica1e sample • Grout blank 16 

Z Liquid wasle (iocluding IDW drums) 5 Bcntonlle blank 17 

V Solid waslC (including IDW drums) 6 Sand blank 18 

For the purpose of this report, the proper matrix identifier is used only in the results tables. All 19 

other references to sample location, including on text and maps, use an "X" as the matrix code. 20 

• Sample Location Identifier (EFGH) This four-character code identifies the sample 21 

location within a specific SWMU, which was identified by the first three digits of the 22 

10-digit labeling system. For example: 23 

0001: Indicates sample number 01. 24 
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• Depth, Interval, Serial Number (IJ) This two-character code identifies a sampling 

location according to vertical depth, sample interval, or sample serial number. The 2 

recorded sample depth is the deepest point of the sample interval; for example, a sample 3 

collected from 12 to 15 feet bls would be designated as 15. 4 

Example: 023S000115 ~ NSA Mid-South SWMU 23 soil sample from location , 

number 01 from a depth of IS feet (12- to IS-foot interval). 6 
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5.0 PRELIMINARY RISK EVALUATION 

PREs were conducted for each SWMU to estimate the human-health risk that may exist as a result 2 

of contaminants released at the site. Risk was estimated using the surface-soil samples collected 3 

at each SWMU. 4 

In accordance with Supplemental Guidance to Risk Assessment Guidance for Superfund (RAGS) 5 

Bulletin 1, Data Collection and Evalualion (USEPA, November 1995), copes were identified 6 

by comparing the maximum concentration of each detected chemical with its corresponding RBC 7 

value from the USEPA Region III Risk·Based Concentration Table (USEPA, April 12, 1999). , 

Inorganics were also compared with background RCs. If the maximum detected concentration 9 

exceeded both the RC and the corresponding RBe, the chemical was retained as a cope. This 10 

methodology was employed to focus the PRE on source contaminants that may pose a II 

human-health risk, while eliminating those that are naturalIy occurring (i.e., do not exceed the RC) 12 

or pose relatively low risk due to concentrations less than RBCs. The RBCs are based on a target 13 

incremental lifetime cancer risk (ILCR) of lE.Q6 and a target hazard quotient (HQ) of 1.0. 14 

Noncarcinogenic-based RBCs were adjusted from a target HQ of 1.0 to 0.1, in accordance with 15 

the previously cited USEPA Region IV Supplemental Guidance to RAGS, Bulletin 1. The 16 

cumulative ILCR threshold is lE-04 and the cumulative hazard threshold is 1.0, in accord"ance 17 

with the previously cited November 1994 USEPA Region IV Memorandum. 18 

Risk-based screening, as opposed to calculating risk and hazard for each chemical present in site 19 

samples, should not affect PRE conclusions. Elimination of carcinogens based on the target ILCR 20 

of lE-06 would not be expected to contribute significantly to the cumulative ILCR because the 21 

cumulative threshold is 1E-04. Likewise, noncarcinogens would not be expected to significantly 22 

contribute to the hazard index (HI) because the target HQ of 0.1 is less than the cumulative 23 

threshold of 1.0. In effect, this method provides insight into which contaminants pose the most 24 

significant threats to human receptors, helps identify hot spots, and eliminates those chemicals that 2S 
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are naturally occurring. are not source contaminants, or would not significantly affect the 

PRE conclusions. Risk was estimated for each COPC using the ratio between the maximum 2 

reported concentration and the corresponding RBC. A risk ratio is calculated for each contaminant 3 

by one of the fonowing two equations: 4 

Carcinogenic Risk Ratio: 

Noncarcinogenic Risk Ratio: 

Where: 

RR 

Media concentration 

Screening valuc 

TR 

THQ 

RR media concentration· TR s 

screening value 6 

RR media concelltration • THQ 7 

screening value 8 

9 

the risk ratio 10 

the maximum concentration ofa site chemical II 

the RBC value for thai particular chemical 12 

target risk used to calcuJate RBCs for carcinogens (lE-6) 13 

target hazard quoticnl used to calculate RBCs for noncarcinogens (0.1) 14 

The risk ratios for each chemical are summed separately for both residential and industrial 15 

scenarios to detennine the overall site risk. Cumulative risk (for carcinogens) and cumulative HI 16 

(for noncarcinogens) are calculated separately, and the cumulative risk and HI are compared to 17 

the corresponding cumulative thresholds in accordance with the November 1994 18 

USEPA Region IV Memorandum, the USEPA Region IV November 1995 Supplemental Guidance I9 

to RAGS, and EI A&H's technical memorandum (EI A&H, August 1996). Risk estimates for both 20 

land-use scenarios include the following assumptions. 21 

A residential scenario includes exposure during childhood and adulthood, and it assumes exposure 22 

for 350 days per year for at least 30 total years. The future site-resident scenario assumed 23 

dwellings would be constructed onsite. Site workers are assumed to contact the affected area for 24 

eight hours each day. 250 days per year for 25 years. Construction workers are assumed to 25 

contact surface and subsurface soils during construction activities. Current site workers' exposure 26 
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would be less than that assumed for the hypothetical future site worker scenario because of their 

limited soil contact and the fact that groundwater from the surficial aquifer is not currently used 2 

onsite as drinking or process water. J 

Construction or maintenance worker exposure to subsurface soils would be considered less than 4 

the hypothetical future worker exposure assumed in this PRE because construction or maintenance 5 

workers would be exposed less frequently and for shorter durations. Consequently, future worker 6 

assessment is considered protective of both current site use and future construction/maintenance. 7 

However, future worker assessments does not consider subsurface soils. Therefore, a construction 8 

worker may be exposed to subsurface soils. As previously mentioned, an ILCR greater than 9 

IE-04 (USEPA's cumulative upper-bound acceptable risk threshold) or an ill greater than 1 10 

(USEPA's cumulative HI threshold) indicates that the site may require additional investigation for II 

the corresponding land-use scenario (USEPA Region IV Memorandum, November 1994). In 12 

accordance with the USEPA Region IV memorandum, the property is considered suitable to lease 13 

for the specified land-use scenario if neither threshold is exceeded. 14 

Uncertainty 15 

The PRE for each SWMU is based on the maximum reported concentrations of each COPC and 16 

a future residential and industrial scenario. The conservative approach includes these assumptions 17 

regarding uncertainties: 18 

• Exposure to maximum reported concentrations will be uniform, regardless of 19 

sample location, which theoretically creates a "hot spot." The PRE was based on a 20 

minimum number of samples. Use of the maximum concentration potentially 21 

overestimates exposure, especially if the maximum detected concentration was in a 22 

"hot spot." Likewise, exposure could be underestimated if a "hot spot" were missed 23 

during sampling. 24 
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• While the sites will not be used for residential purposes, the residential scenario was 

incorporated into the PRE to provide a conservative representation of potential risk or 2 

hazard. 3 

4 

• Cumulative effects will occur. regardless of target organs and mechanisms of action, which :;: 

could cause the risk to be either overestimated or underestimated. 6 

• Shallow (loess and fluvial deposits) groundwater will be used for potable purposes. This 7 

is not likely, as the current potable water supply sources are the much deeper Memphis and 8 

Fort Pillow aquifers. 9 
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This section provides guidance for evaluating the transport, transformation, and fate of 2 

contaminants in the environment. Specifically, fate and transport assessment seeks to evaluate a J 

contaminant's ability to become mobile or change in the environment. To accomplish this goal, 4 

the chemical and physical properties that govern [he contaminant's interaction within 5 

environmental media must be understood. Site characteristics, e.g., topography, hydrogeology, 6 

and characteristics of site soil, sediment, and water, as well as the contaminant's chemical and 7 

physical properties, play roles in evaluating the processes of fate and transport. To streamline the 8 

fate and transport discussion, this section focuses on understanding the properties that affect fate 9 

and transport. Site and contaminant-specific discussions are included in Section 7 for each 10 

SWMU. Fate and traru:port evaluations will be predetermined for contaminants defined as copes II 

in a PRE, for any organic contaminant that exceeds its SSL (soil to groundwater), and for any I:! 

inorganic contaminant that exceeds both its SSL (soil to groundwater) and RC. Also, 13 

contaminants will be evaluated if they exceed the SSL for soil-to-air transport or if they are in 14 

more than one media (e.g., a contaminant is present in both soil and groundwater). 15 

Evaluation of Assemblies G and H SWMUs with regard to the above characteristics identified 16 

four potential routes of contaminant migration: 17 

• 
• 

• 

• 

6.1 

Air emissions from VOCs released from surface soil 

Contaminants leaching from soil to groundwater 

Surface soil erosion and transport of contaminants sorbed to sediment 

The migration of contaminants from shallow groundwater into surface-water bodies 

Properties That Affect Fate and Transport 

IS 

19 

20 

21 

22 

The persistence, transport, and fate of chemicals in the environment depend on individual chemical 23 

and physical properties as well as properties of the media in which the chemicals reside. These 24 
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properties are omlined in the sections below. which describe the significance of each properly to 

VOlatilization, sorption, diffusion, dispersion, biodegradation, and other attenuation processes. 2 

6.1.1 Chemical and Physical Properties 3 

Chemical and physical properties relevant to the evaluation of fate and transport of organic 4 

contaminants include water solubility, vapor pressure, Henry's law comtant, specific gravity, 5 

organic carbon partition coefficient, distribution coefficient, and half-life. Water solubility and 6 

adsorption coefficients are properties of interest for inorganic contaminants. After the properties 7 

are introduced, the impact on each relevant class of compounds is discussed. Table 6.1 provides 8 

an overview of chemical behavior based on these properties. 9 

Table 6.1 
Chemical and Physical Properties 

A chemical with a A chemical with a 
Chemical Property Critical Value' higher value may.... lower value may .... 

. 'Y;~f::r;~.wf~~:!i;":' , .. ,:.::.I::f:~:?;l~9{t~:· .;~:::§:;:::1[: ::%~:;~.~.~.%f~.:f~!a11!lltllf;~ ::::]::i· .. :·::t~t$' VO~l!!~;l~(::~Jr .. :::::::::}: ;'::;:;::;.,,:,;:~t :::f!f1 
Densityh 

Henry's law constant 

water: 1.0 g/cml 

air: 1.20 kg/ml 

10.1 to 10.5 

atm·m1/mole 

Organic Carbon Partition 10 to 105 

Coefficient mUg 

Notes: 

sink in water or fall in the float on water or rise in Ihe 
atmosphere. atmosphere. 

volatilize easily from water. 

be more apt 10 remain in soil. 

not volatilize easily from water. 

be more mobile and diffuse easily 
in water. 

• 
:= Critical values are based on literature review and professional judgment . 
=: Approximate density of air al standard tcmperalUre and pressure 

g!cm) 
kg/ml 
atm·m1/mole 
mUg 

grams per cubic centimeter 
kilograms per cubic meier 
almosphere-cubic meIer per mole 

:= milliliters per gram 
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The solubility of a chemical in water is the maximum amount that will dissolve in pure water at 2 

a specified temperature. Chemicals with high solubility are relatively mobile in water and likely 3 

to leach from wastes and soils. These chemicals tend to have low volatilization potential, but tend 4 

to be biodegradable. Conversely, chemicals with low solubility tend to adsorb onto soil and 5 

sediment and are not readily biodegraded. They also have a greater tendency to volatilize. 6 

Vapor Pressure 7 

Vapor pressure measures the tendency of a substance to pass from a solid or a liquid to a vapor 8 

state. It is measured as the pressure of the gas in equilibrium with the liquid or solid at a given 9 

temperature. From dry soil, the vapor pressure determines the volatilization of a given chemical 10 

to the atmosphere. From surface water and moist soil, volatilization depends upon vapor pressure II 

and the Henry's law corutant (discussed below). A compound with a vapor pressure less than 12 

10-6 millimeters of mercury (nun Hg) tends to associate with particulate matter; a compound with 13 

a higher vapor pressure tends to associate with the vapor phase. Highly water-soluble compounds 14 

generally show little volatilization from water or moist soils unless they also have a high vapor 15 

pressure. 16 

Henry's Law Constant 17 

The Henry's law constant describes a linear relation between vapor pressure and water solubility, 18 

providing a measure of a chemical's ability to move from water or moist soil to air. Compounds 19 

with Henry's law constants greater than 10'3 atmospheres-cubic meter per mole (atm-mJ/mole) can 20 

be expected to readily volatilize from water. Compounds with values ranging from 10') to 21 

10.5 atm-m3/mole exhibit moderate volatilization, Compounds with values less than 22 

10'5 atrn-m3/mole show limited ability to volatilize from water or moist soil. 2J 
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Specific Gravity 

The specific gravity (SG) of a substance is the ratio of the weight of a given volume of that 2 

substance to the weight of the same volume of water. The water weight is usually measured at 3 

4°C; the other substance is often measured at some other temperature, typically 20 D C. If the SG 4 

of a substance is less than 1.0, that substance will float on water; if the SG is greater than 1.0, the 5 

substance will sink:. The SG can sometimes be used to predict the vertical distribution of the 6 

immiscible or insoluble portion of a chemical within an aquifer or other body of water. 7 

Organic Carbon Partition Coefficient 8 

The organic carbon partition coefficient (Koc) measures the degree to which a substance will <) 

preferentially adsorb to organic carbon. The typical range ofKoc values is from 1 to lOS milliliters 10 

per gram (mL/g), with higher values indicating a greater tendency to remain sorbed. Chemicals II 

moving through the subsurface will alternately adsorb or desorb from available organic matter in 12 

the soil matrix. The higher the Koc values, the greater the tendency of a chemical to be attracted 13 

to the organic fraction of the soil and the lower its mobility in the subsurface environment. 14 

Half-life 15 

A half-life is the time required for the concentration of a substance to decrease from its irutial 16 

concentration to one-half that level. The apparent decrease may be caused by various processes 17 

including biodegradation, reactions with other substances, or mass removal from the media in 18 

question. 19 

Chemical Behaviors 20 

VOCs can be expected to be mobile in the environment based on their physical and chemical 21 

properties. They have the potential to volatilize to the atmosphere and leach to groundwater; when 22 

sorbed to sediment, they can migrate to surface water with mobilized sediment and move with 23 

groundwater flow. Relative to other categories of compounds, VOCs have low molecular weights 24 
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and high water solubilities, vapor pressures, and Henry's law constants, along with 

correspondingly low K..c: values. These properties all enhance the potential for VOC mobility and 2 

degradation. Compared with chemicals in other categories, many VOCs tend to have relatively 3 

short half-lives in groundwater and surface water. VOCs have a limited tendency to adsorb to 4 

solids and can be expected to be moderately to highly mobile in the environment. Especially in 5 

near-surface soil, VOCs can migrate via diffusion through soil-air pore spaces to the ground 6 

surface, where they can volatilize from the soil and be transported by wind. 7 

SVOCs generally have higher molecular weights and lower solubilities, vapor pressures, and s 

Henry's law constants than VOCs. Because of their higher Koc. SVOCs tend to sorb to solids and 9 

are relatively immobile in the environment. SVOCs are more likely to be transported in the solid lO 

phase than in the dissolved phase. These characteristics lead to a likelihood of greater persistence II 

but lower mobility of SYOCs in the environment than VOCs. 12 

Pesticides/PCBs have moderate molecular weights. generally high densities, high Koc values, and \3 

generally low solubilities, vapor pressures, and Henry's law constants. Typical fate and transport 14 

characteristics of pesticides/PCBs include a tendency to sorb to soil particles. They are [5 

hydrophobic (avoid water), immobile in the environment, and tend to degrade relatively slowly. 16 

Overall, pesticides/PCBs are anticipated to be inunobile and persistent in the environment, not 17 

readily diffusing into groundwater. 18 

Herbicides can leach from soil particles to groundwater and tend to be mobile in both soil and 19 

groundwater. They tend to degrade relatively slowly. The chemical property with the greatest 20 

influence on the fate and transport of herbicides is solubility. Herbicides have low Henry's law 21 

constants and vapor pressures, and moderate molecular weights, ~ and solubilities. Overall, 22 

herbicides are expected to be moderately mobile in groundwater with some retention in soil. 23 
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Inorgallic compounds do not degrade in the environment, but they may change chemical form or 

specification. They are generally considered to be indefinitely persistent. Inorganic metals may 2 

interact with soil or other solids by ion exchange, adsorption, precipitation, or complexation and 3 

they can act as catalysts in biodegradation processes. These processes are affected by pH, 4 

composition of leachate or groundwater oxidation-reduction (redox) condition, and the type and 5 

amount of organic matter, minerals, clay, and hydrous oxides present. In general, the solubility 6 

of metals in potable groundwater is low, resulting in limited mobility in the environment. 7 

However, groundwater containing elevated concentrations of chloride, bicarbonate, sulfate, or 8 

phosphate can enhance the solubility and mobility of metals by fonning aqueous complexes. 9 

6.1.2 Media Properties 10 

The properties of environmental media used to evaluate fate and transport are total organic carbon, II 

soil sorptive capacity, cation exchange capacity (CEC), redox conditions, pH, and hydrogeology. 12 

The following briefly discusses these properties. 13 

Total Organic Carbon 14 

The abiotic process of sorption (accumulation of the contaminant at the surface of a solid surface) 15 

will slow down the movement of the contaminant as it accumulates on the subsurface medium. 16 

For organic contaminants and subsurface materials with organic carbon, hydrophobic chemicals ]7 

are conunonly sorbed into the soil organic-carbon content. As the organic-carbon content of the 18 

subsurface material increases, the total capacity of the soil to sorb the contaminant increases. In 19 

fate and transport calculations, organic carbon is typically expressed as a percent of total soil mass 20 

(f,J. 21 

Distribution Coefficient 22 

The distribution coefficient (Kd) is a valid representation of the partitiOning between liquid and 23 

solids, or the ratio of the mass of contaminant in soil to the mass of contaminant dissolved in the 24 
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groundwater. K<.I is used in modeling contaminant movement through the subsurface. The larger 

the Kd value, the greater the sorption to the solid phase. The simplest method for acquiring a 2 

~ value for a specific contaminant is to obtain it from a Koe value listed in I~terature sources. 3 

K..c is analogous to ~, except that the adsorbing material is considered (Q be the organic carbon 4 

(oc) in the soil as opposed to the entire soil matrix. By normalizing Kd on the basis of the soil's 5 

oc content, a great deal of the variation observed among Kd values over different soils can be 6 

eliminated; thus, ~ can be estimated from the Koe of the chemical and the foe in the soil, e.g., 7 

Kd = Kocxfoc:. 8 

Cation Exchange Capacity 9 

CEC reflects the capacity of the soil to adsorb ions by neutralizing an ionic deficiency on its 10 

surface. Certain compounds can either gain or lose a proton as a function of pH and thus 11 

transform from a neutral to an ionic form. For organic compounds, this ionization will greatly 12 

increase the solubility of the chemical in the groundwater. The gain of a proton will yield a IJ 

positive ion. In this case, the ionic compound may associate to a greater degree with the CEC of 14 

the clay minerals. The overall impact on sorption (mobility) will depend on the relative sorption 15 

of the neutral and ionic forms of the compound. 16 

Redox Conditions 17 

Redox refers to the transfer of electrons and species change of ions or compounds. Redox is the [8 

process that includes oxidation (the loss of electrons) and reduction (the gain of electrons). As an 19 

example, consider iron in groundwater. Groundwater that reaches the surface in a highly reduced 20 

state is exposed to the atmosphere (oxygen), which oxidizes the iron. Iron oxidation is a reverse 21 

process and causes the iron to go from its soluble to insoluble form. 
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pH 

pH, a logarithmic measure of hydrogen ions in the soil and groundwater, indicates the acidity or 2 

basicity of the medium. Chemicals react significantly differently under different pHs. Low pH 3 

conditions tend to mobilize chemicals, especially inorganics, while high pH conditions may fonn 4 

inunobile metal hydroxides. 5 

Hydrogeology 6 

The physical properties of soil (mineralogical composition, particle size distribution, etc.), dictate 7 

how a contaminant is transported in the subsurface. Some of the properties are porosity, 8 

hydraulic gradient, hydraulic conductivity I and unsaturated and saturated flow. 9 

Porosity is defIned as the ratio of openings (voids) to the total volume of a soil or rock. Typically, to 

fIne-grained materials tend to be better sorted and thus tend to have the largest porosities. Il 

Porosity indicates the maximum amount of water that a rock or soil can contain when it is 12 

saturated. 13 

The direction of slope of the groundwater table or potentiometric surface indicates the direction 14 

of groundwater movement. All other factors being constant, the rate of groundwater movement 15 

depends on the hydraulic gradient. The hydraulic gradient, which is the change in head per unit 16 

distance in a given direction, is important in the transport of contaminants because it may indicate 17 

the velocity and direction at which a contaminant may migrate in groundwater. 18 

The factors controlling groundwater movement are largely dictated by the hydraulic conductivity 19 

of the aquifer media. Hydraulic conductivity depends on the size and arrangement of pores and 20 

the dynamic characteristics of groundwater, such as viscosity and density. Hydraulic conductivity 21 

refers to the water-transmitting characteristics of soil and varies in different types of soil. If the 22 

hydraulic conductivity is essentially the same in any area of soil, it is said to be homogeneous; 23 
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otherwise, it is heterogeneous. Hydraulic conductivity tends to be greater in sand and reduced in 

material containing clay. 2 

Most aquifer recharge occurs during the percolation of water across the unsaturated zone. 3 

Movement of water in the unsaturated zone is controlled by both gravitational and capillary forces. 4 

Capillarity results from two forces: the mutual attraction (cohesion) between water molecules and 5 

the molecular attraction (adhesion) between water and different solid materials. As a consequence 6 

of these two forces, water is pulled upward into a capillary fringe above the water table. Flow 7 

in the unsaturated zone is important because contaminants released at the surface that percolate 8 

through the unsaturated zone may remain due to capi11arity, or contaminants may be transported 9 

to the unsaturated zone through a fluctuating water table. 10 

In the saturated zone, all interconnected openings are full of water and the groundwater moves 11 

through these openings in the direction controlled by the hydraulic gradient. Movement in this 12 

zone may be either laminar or turbulent. In laminar flow, water particles move in an orderly 13 

manner along streamlines. In turbulent flow, water particles move in a disordered, highly 14 

irregular manner, which results in a complete mixing of the particles. Dispersion is an important 15 

transport process of contaminants in the saturated zone. It is the process by which solutes are 16 

mixed with uncontaminated water. diluted, and transported due to the heterogeneity of the aquifer. 17 

Diffusion, the process by which solutes are transported from a region of high concentration to a 18 

region of low concentration, is also important. In very fme sediments, diffusive transport may be 19 

the dominant process. However, contaminant movement is typically advective. Advective flow 20 

is the process by which dissolved substances migrate with flowing groundwater. This is the 21 

dominant transport process for contaminant movement in groundwater. 22 
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6.2 Fate and Transport Approach for Assemblies G and H 

The fate and transport discussion for each SWMU begins by describing site characteristics that 2 

have the potential to promote or inhibit the contaminant migration. As presented in Section 6.0, 3 

four potential routes of migration may exist. Each SWMU was evaluated as to site conditions that 4 

affect these migration pathways. 5 

An individual contaminant's ability to migrate was evaluated based on the four cross-media 6 

transfer mechanisms - soil to groundwater, surface soil to air, groundwater to surface water, 7 

and surface soil to sediment (erosion of sediments containing sorbed contaminants) - as described 8 

below in Sections 6.2.1 through 6.2.4. The chemical and physical properties of the contaminant 9 

were evaluated, where necessary, in support of each transfer mechanism. Table 6.2 presents the 10 

chemical and physical properties used to evaluate fate and transport for all contaminants detected II 

at Assemblies G and H sites. 12 

6.2.1 Soil-to-Groundwater Cross-Media Transport 13 

To evaluate the potential for soil-to-groundwater contaminant migration, a phased screening 14 

approach was used to focus on chemicals with the greatest potential for impacting the 15 

water-bearing zones. The screening process is summarized as follows: 16 

• Qualitative - Analytical data for soil and groundwater were compared to determine which 17 

chemicals were present in both media. 18 

• Quantitative - Soil results were compared with the leaChability-based soil-ta-groundwater 19 

SSLs as presented m the USEPA, Soil Screening Guidance: Technical 20 

BackgroundDocument, (USEPA, May 1996). An organic contaminant was considered a 21 

threat to impact an underlying water-bearing zone, if the maximum detected concentration 22 

exceeded its SSL. An inorganic contaminant was considered a threat to impact an 23 

underlying water-bearing zone, if the maximum detected concentration exceeded its SSL 24 

and its background RC. 
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vcc 58.08 

Anthracene 

beta-BHC PEST 290.82 

Bmylbenzylphthalare svoc 312.37 

Chlordane PEST 409.78 

4,4'-DDD PEST 320.05 

Table 6.2 
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Fate and Traruport Properties for 
Contaminants Deteeted in Soil and Groundwater 

NSA Mid-5oulh, Assemblies G and H 
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1.2·Dichioroethane voc 98.96 

Endosulran I PEST 406.92 

Table 6.2 
Fate and Transport Properties [or 

Contaminants Detected in Soil and Groundwater 
NSA Mld.South, Assemblies G and H 
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T~trnchloro~lh~n~ VOC 165.83 

Xyl~n~ VDC 106.17 

Ars~nic INOR 74.90 

Beryllium 

Chromium INOR 52.00 

Copper 

M~rcury INOR 200.60 

Selenium INOR 78.96 

Tin INOR 118.69 
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Fate and Transport Properties for 
Contaminants Detected in Soil and Groundwater 

NSA Mid-Soulh, A~embUes G and H 
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Zinc 

Notu; 

INOR 65.38 

Table 6,2 
Fate and Transport Properties ror 

Contaminants Detected in Soil and Groundwater 
NSA Mid-South. Assemblies G and H 

NOA NOA NOA 

Merck & Co., The Merck Index, Merck & Co., Rahway, NJ, 1983. 
Lide, eRe Handbook ojCMmisrfY and Pllysjcs, CRC Press, Boca RalOn, florida, 1994. 
USEPA, Trearability Darabase, USEPA Risk Reduction Engineering LaboralOry, Cincinnati, Ohio, 1992. 
Resou~e ConrultanlS: C/remro:r Release K, 1985-1995. 
Howard, Fare and Exposure Dora, Lewis Publishers, Chelsea, Michigan, 1993. 
Kno:t, Sabatini. Canter, Subsurfru:e T=porr and Fa/( PraccsJcS, Lewis Publishers, Chelsea, Michigan, 1993. 

SSL 

NOA NOA 620 

SSL 
soil to aird 

NOA 

SSL considered prntecti~e of contaminant transfer from soil 10 groundwater (from the May 1996 Generic Screening Levels (May 1996, USEPAlOSWER SSL Gui<.lancc Document, 
EPN540fR-9S/128). 

NOA 
VOC 
SVOC '" 
PCB '" 
PEST 
HERB '" 
INOR '" 
mglL 
mg/kg 
TPH·DRO 
TPH·GRO 

No Data Available 
Volatile organic compound 
Semivolatile organic compound 
Polychlorinated biphenyl 
Pesticide 
Herbicide 
Inorganic 
milligrams per liter 
milligrams per kilogram 
Total Petroleum Hydrocarbons-Diesel Range Organics 
Total Petroleum Hydrocarbons-Gasoline Range Organics 
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Due to the nature and age of most SWMU operations, it is assumed that any impacts from 

compounds that could migrate from soil would be currently manifested in either the loess or fluvial 2 

deposits groundwater. The number and location of monitoring wells or DPT groundwater samples 3 

are considered adequate to detect the presence of groundwater contamination. As a result, the 4 

qualitative comparison was used to identify those chemicals with reported concentrations in both 5 

media. 6 

6.2.2 Soil-to-Air Cross-Media Transport 7 

To evaluate the potential for soil-to-air migration of VOCs, a screening approach was used to 8 

focus on contaminants having the greatest potential to volatilize in sufficient quantities to create 9 

a human-health threat in ambient air. The screening process is summarized as follows: 10 

Quantitative - The maximum concentrations of VOCs detected in 11 

surface soil a~ each SWMU were compared with soil-to-air screening 12 

levels as presented in the USEPA Region ill October 1,1998 RBC Table. 13 

No qualitative' screening was performed because ambient air sampling was not part of the field 14 

sampling procedure at any of the Assemblies G and H SWMUs. 15 

If soil concentrations did not exceed soil-to-air volatilization screening levels, it was asswned that 16 

no significant migration potential exists and that current surface-soil conditions are protective of 17 

human health relative to potential inhalation exposure pathways. Other factors included: type 18 

of cover (vegetation, asphalt, etc.); physical properties of the surface soil that might limit or 19 

enhance mobility of contaminants; and physical/chemical properties of the class of contaminants 20 

(e.g., VOCs are more likely to volatilize from soil to air than SVOCs). 21 
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6.2.3 Groundwater-to-Surface Water Cross-Media Transport 

The principal focus of this evaluation was determining whether contaminants identified in 2 

groundwater have the potential to extend their impacts by discharging to surface water. This 3 

transport mechanism is not discussed in detail due to the lack of water bodies at or near any of the 4 

Assemblies G and H SWMUs, and the unlikelihood that shallow groundwater in the loess will oS 

impact surface water based on the lithology of the soil matrix. 6 

6.2.4 Surface Soil-to-Sediment Cross-Media Transport 1 

To evaluate the potential for surface soil-to-sediment erosional migration, the following approach 8 

was taken: 9 

Qualitative - Analytical data from both soil and sediment were compared 10 

to determine which chemicals were present in both media. II 

Also, to evaluate the potential for sorbed contaminants in near-surface soil to migrate by 12 

soil-erosional processes, contaminants were identified that exhibited characteristics that would 13 

render them mobile under erosional processes such as surface-water drainage and wind erosion. 14 

The most influential process by which sediments are formed involves the erosion of surface soil 15 

containing no vegetation, which eventually collects in depositional areas. Therefore, topography 16 

at each SWMU is also used as a screening process in evaluating this transport mechanism as a 11 

migration pathway. 18 
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7.0 CONFIRMATORY SAMPLING INVESTIGATIONS 

For each of the Assemblies G and H SWMUs investigated during this CSI, this section details 2 

available background information, CSI sampling activities and analytical results, a site-specific 3 

PRE, a site-specific fate and transport discussion, and site-specific conclusions and 4 
. 

recommendations. Analytical results. for all screening and FSA samples are provided in 5 

Appendix A. 6 

7.1 SWMU 23 - Underground Storage Tank, Building S·8 (Fire Station) 1 

The underground storage tank (UST) is located on the south end of Building S-8, 8 

Fire Station No. I, on the NSA Mid-South Southside. The UST stored No.2 fuel oil andlor 9 

diesel fuel from 1944 through 1987. During a 1990 inspection, no visual evidence of a release 10 

was identified (ERC/EDGe, 1990). In 1992, a UST removal was attempted in the Building S-8 11 

vicinity, but excavation was backfilled and compacted when the UST was not found 12 

(National Salvage, July 2, 1992). On January 23, 1997, a geophysical investigation was I3 

performed at SWMU 23 to try and locate the UST. The search area, approximately 15 feet wide 14 

by 70 feet long, was south of Building S-8 and offset from the location of the 1992 excavation. 15 

Anomalies were identified, but the data did not suggest an in-place metal UST in the area surveyed 16 

(E/A&H, July 1997). Figure 1.1 shows the location of SWMU 23. 11 

SWMU 23 and the surrounding area are characterized by relatively level, low-relief topography. 18 

Surrounding areas are covered concrete or grass. Surface water drains south and west into a 19 

north-south drainage ditch (SWMU 38) which flows into Big Creek Drainage Canal. The regional 20 

and local hydrogeology are described in Sections 2.11 and 2.12 of the Comprehensive RFI Work 21 

Plan (E/A&H, October 1994). Site-specific geologic and hydrogeologic information and 22 

references are in Section 2 of this report and in Section 2.0 of the Assemblies G and H CSI 23 

Work Plan (EnSafe, December 1997). Because soil and groundwater samples were collected by 24 

7-1 



ConjimlQ(ory Sampling Investigation Report 
Assemblies G and H -SWMUs 23,24, 41, 43, 47. 48. 49. anti 61 
NSA Mid-South -Millington. Tennessee 
Revision: 2; April 28, 2000 

pushing DPT sampling tools to a predetennined depth without lithologic characterization, no 

additional site-specific lithologic information was collected during this investigation. 2 

7.1.1 Previous Sampling Activities 3 

The 1992 UST Closure Report discussed an attempt to locate the UST near Building S-8. 4 

Contractors dug 11 feet deep, and excavated soil appeared to be disturbed; however, no 5 

contamination was visible (National Salvage, July 2, 1992). A disconnected pipe was discovered 6 

which was thought to be an abandoned vent line. The excavation was backfilled and compacted 7 

when the UST was not identified. No certification of UST removal or plans showing UST 8 

locations have been identified from available information. Analytical data were not available in 9 

the UST Closure Report (National Salvage, July 2, 1992). 10 

7.1.2 Field Investigation II 

Field sampling was performed as outlined in Section 2.2 of the Assemblies G and H CSI 12 

Work Plan (EnSafe. December 1997) to detennine if a release had occurred at SWMU 23. 13 

Figure 7.1.1 shows the sample locations. 14 

Soil 15 

The soil investigation consisted of hand-auger and Geoprobe sampling, as outlined in 16 

Section 4.4.4.3 of the Comprehensive RFI Work Plan (E/A&H, October 1994), for offsite 17 

laboratory analysis. Five soil sample locations were selected in the area of the UST. Soil samples 18 

were collected from the surface to 1 foot deep (upper interval) using a hand auger at two locations 19 

(023XOO04 and 023X0006), while three subsurface sample locations (023X0003, 023X0005, 20 

023X0007) were collected at a depth interval of 12 to 15 feet (lower interval) using Geoprobe 21 

equipment. Since the depth of the UST was unknown, the sampling interval was estimated based 22 

on the SOO-gallon UST described in the 1990 RCRA Facility Assessment (RFA). 23 
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An FSA was run on the two upper interval samples for risk assessment purposes, and the 

three lower interval samples were analyzed for VOCs, TPH-GRO, and TPH-DRO. AIl soil 2 

samples were analyzed at Savannah Analytical Laboratory in Savannah, Georgia. J 

Groundwater 4 

Geoprobe samples were collected from the fluvial deposits during the groundwater investigation S 

and analyzed for VOCs at the offsite laboratory. Based on previous work at other SWMUs, the 6 

Geoprobe was driven into the fluvial deposits a few feet, for a total depth of approximately 1 

50 feel. Groundwater samples were collected from two Geoprobe locations (023XOOOl and 8 

023X0002). The samples were collected from the southwest side of the reported former UST 9 

location since this is the assumed direction of groundwater flow in the fluvial deposits. 10 

Groundwater samples were analyzed at Savannah Analytical Laboratory in Savannah, Georgia for II 

YOCs, because these are an indicator of petroleum and solvent contamination. 12 

7.1.3 Confirmatory Sampling Results IJ 

Tables and figures in this section present the analytical results for all CSI soil and groundwater 14 

samples. Values for organic analyses of soil are compared to each compound's corresponding IS 

RBC for both residential and industrial scenarios, as published in the USEPA Region III April 1999 16 

REG Table (April 12, 1999), and to the SSL for protection of groundwater. SSLs were taken from 17 

EPAI540IR-951128 (May 1996). Inorganic results are compared to RCs from NSA Mid-South, 18 

residential and industrial RBCs, and SSLs. Groundwater results are compared to tap water RBCs 19 

from the USEPA Region III tables and to maximum contaminant levels (MeLs) published in the 20 

Drinking Water Regulations and Health Advisories Table (USEPA, October 1996). 21 

Organics in Soil 22 

Organic and TPH soil data for SWMU 23 samples are presented in Tables 7.1.1 and 7.1.2, 2J 

respectively. 24 

7-5 



Confinnatory Sampling Investigation Repon 
Assemblies G and H - SWMUs 23. 24. 41. 43. 47. 48, 49. and 61 
NSA Mid-South - Millingron. Tennessee 
Revision: 2; April 28, 2000 

023XOOO4 

023X0006 

Notes: , 
b 

, 
• 

J 
~ 

Table 7.1.1 
Assemblies G and H - SWMU 23 Organic Detections in Soil by Location ~gfkg) 

Depth RBCb RBCb SSL 

01' Dieldrin· 262 360 40 0.2 0.14J 

01' 4,4'-DDE 17,000 1,900 3,000 1.4 J 

4.4'-DDT 17,000 1,900 2,000 I.3J 

Dieldrin· 262 360 40 0,2 1.4J 

Dielhylphthalate 160,000,000 6,300,000 23,000 59J 

Endosulfan I 1,200,000 47,000 900 0.12 J 

Background Reference Concentration (RC) from the Reference Concentrations Technical Memorandum 
(August27, 1996, E/A&H). 
Industrial and residential RBCs from the Risk-Based Concentration Table (April 12, 1999, USEPA Region III 
RBC Memo). 
Soil Screening Level (SSL) from the Generic Screening Levels (May 1996, USEPA/OSWER SSL Guidance 
Document, EPA/540/R-95/128) . 
Reference concentration for dieldrin determined from base-wide background sampling and screening (Sllrjoce Soil 
(0 to 1 foot) Background Dieldrin Concentrations at NSA MemphiS. June 3, 1997 Tech Memo). 
Contaminant detected in concentrations less than the method reponing limit; value estimated. 
RC value docs not exist. 

,ug/kg micrograms per kilograms 
Bold indicates samples tflat excecd any of the standard reference values. 

As indicated in Table 7.1.1, eight contaminants were detected in SWMU 23 soil samples. 

Six organic compounds were detected in surface-soil samples from SWMU 23, none of which 2 

exceeded their residential or industrial RBCs, while one (dieldrin) exceeded its soil-to-groundwater 3 

SSL. Dieldrin exceeded ils SSL (0,2 /,g/kg) in one soil sample 023X000601 (1,4 /,g/kg), 4 

7,6 



Confirmatory Sampling Investigation Report 
Assemblies G and H -SWMUs 23, 24, 41, 43, 47, 48, 49, and 61 

NSA Mid-South - Millinglon, Tennessee 
Revision; 2; April 28, 2000 

Although the SSL for dieldrin is exceeded in the surface-soil sample from location 023X000601, 

the concentration detected at SWMU 23 is less than the 262 I"glkg Re, the 360 I"glkg industrial 2 

RBC, and the 40 j.lg/kg residential RBC for dieldrin. No organics were detected in subsurface 3 

soils at concentrations exceeding the industrial and residential RBCs or the SSLs. 4 

Table 7.1.2 
Assemblies G and H - SWMU 23 Petroleum Hydrocarbon Detections in Soil by Location (mg/kg) 

023XOOO5 15' TPH-DRO 1.1J 

Nores: 
mg/kg := milligrams per kilogram 
DRO = Diesel range organics 
TPH :=: Total pelroleum hydrocarbons 
TDEC TPH cleanup level ranges from 100 mg/kg 10 1,000 rug/kg 

Because no RBC values exist for TPH or TPH-GRO/DRO, TDEC soil-cleanup values were used 5 

for comparison. TDEC has established three cleanup concentrations for TPH - these are 6 

lOa mglkg, 500 mglkg, and 1,000 mglkg - depending on the soil penneability. InitiallY, the - 7 

TDEC cleanup level of SOO mg/kg for total TPH in nondrinking water aquifers (i.e., the 8 

upper alluvium), with soil penneabilities between 10-4 and 10.6 centimeters per second (cm/sec) 9 

(TDEC, 1997), was compared to total TPH concentrations in surface and subsurface soil. This 10 

cleanup level was chosen because 1.84E-6 cm/sec, a value representing the average soil II 

permeability from 20 samples across the base, was used as the default for sites lacking 12 

penneability data (Appendix B); however, as requested by the PWD Env. Div., TPH detections 13 

in soil from 0 to S· feet deep that exceed the TDEC cleanup level of 100 mg/kg will be designated 14 

for removal. As shown in Table 7.1.2, no SWMU 23 sample detections exceeded any of the 15 

TDEC soil-cleanup values. 16 
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Inorganics in Soil 

Inorganic soil data for SWMU 23 samples are presented in Table 7.1.3. 

Table 7.1.3 
Assemblies G and H - SWMU 23 Inorganic Detections in Soil by Location (mglkg) 

Depth Rca RBCb RBCb SSL 

023XOOO6 01 ' Arsenic (As) 14.6 3,8 0.43 I 

Barium (Ba) 223 14,000 550 82 

Beryllium (Be) 1.00 410 16 3 

Cadmium (Cd) 1.54 100 3,9 0.4 

Chromium (Cr) 24.0 610 23 2 

Cobalt (Co) 16.0 12,000 470 DNE 

Copper (Cu) 24.2 8,200 310 DNE 

Lend (Pb) 26.0 400' ,00' DNE 

Mercury (fig) 0.46 DNE DNE DNE 

Nickel (Ni) 20.6 4,100 160 7 

Silver (Ag) 2,1 1,000 39 2 

7-8 

2 

7,8 

144 

0.47 J 

0.94 

12.8 

8.8 J 

18.4 

46.9J 

0.05 

13.4 J 

0.46 J 
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Table 7.1.3 
Assemblies G and H - SWMU 23 Inorganic Detections in Soil by Location (mglkg) 

Deplh RC" RBCb RBCb SSL 
(in feet) Constituent Surface Industrial Residential (1 DAFt 

01 ' Vanadium (V) 

Zinc (Zn) 

45.1 

98 

1,400 

61.000 

55 

2,300 

300 

620 

Result 

24.3 

116J 

a Background Reference Concentration (RC) from the Reference Concentrations Technical Memorandum 
(Augusl27, 1996, ElA&H). 

b =: Industrial and residential RBCs from the Risk-BCl!ied Concentration Table (April 12, 1999. USEPA Region ill 
RBC Memo). 

c =: Soil Screening Level (SSL) from the Generic Screening Levels (May 1996, USEPA/OSWER SSL Guidance 
Document. EPA/540JR-95/128). 

d Lead soil-cleanup value, as established by USEPAlOSWER directive #9355.4-12, SubSlituted for RBC. 
DNE Does nOI e)l;iSL 
J = Constituent detected in concentrations less than the method reporting limit; value estimat«i. 
Bold indicates samples thaI exceed any of the standard reference values. 

As presented in Table 7.1.3, 13 inorganics were detected at SWMU 23. Two inorganics exceeded 

their RCs, one exceeded its residential and industrial RBCs, and five exceeded their soil-to- 2 

groundwater SSLs. No COPCs were identified because none of the inorganics detected at 3 

SWMU 23 exceeded both their RC and residential or industrial RBC. 4 

• Lead exceeded ilS surface-soil RC (26.0 mg/kg) in samples 023X000401 (32,8 mg/kg) and 5 

023XOOO601 (46,9 mg/kg). 6 

• Zinc exceeded ilS surface-soil RC (98 mg/kg) in sample 023XOOO601 (116 mg/kg), 7 

• Arsenic exceeded its residential RBC (0.43 mg/kg) in both samples 023X000401 8 

(7.6 mg/kg) and 023X000601 (7,8 mg/kg), Arsenic also exceeded ils industrial RBC , 

(3.8 mg/kg) and soil-Io-groundwater SSL (I mg/kg) in bolh samples, lO 

• Barium, cadmium, chromium, and nickel exceeded their soil-to-groundwater SSLs. II 
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Groundwater Investigation 

Two groundwater locations (023XOOOl, 023XOO02) were investigated for VOCs. There were no 2 

detections in the groundwater samples collected at SWMU 23. 3 

7.1.4 Preliminary Risk Evaluation 4 

In accordance with Guidance on Preliminary Risk Evaluations for the Purpose oj Reaching a s 

Finding of Suitability to Lease (USEPA Region IV Memorandum, November 1994), the potential 6 

for a PRE was examined for SWMU 23 using data from surface-soil samples conected during the 7 

CSI. It was determined that the PRE was unnecessary because no COPC was identified. For 8 

more information on calculation of the HQ and cancer risk, refer to Section 5. ~ 

PRE Conclusion 10 

Based on the information gathered during the investigation, the following conclusion has been II 

reached based on the analytical data: 12 

Residential and Industrial Land Use 13 

The site is acceptable for either land-use scenario. 14 

7.1.5 Fate and Transport 15 

Evaluation of contaminant fate and transport for Assemblies G and H is discussed in Section 6.2. 16 

This section applies that approach to contaminants detected at SWMU 23. Transport processes 17 

for contaminants other than those designated as copes are also discussed if they occur in mUltiple 18 

environmental me·dia or have the potential to migrate to other media. 19 

Potential migration pathways for contaminants at SWMU 23 include leaching from soil to 20 

groundwater, and erosion of surface soil containing sorbed contaminants from the unpaved, 21 

grass"covered areas, forming sediments in drainage ways. Surface-soil analytical data indicate that 22 
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no VOCs exceeded their respective soil-to-air SSL, and thus the soil-to-air cross-media transport 

process is not discussed. 2 

No COPCs were detected at SWMU 23, but some organic contaminants and naturally occurring 3 

inorganics exceeded soil-to-groundwater SSLs: 4 

• The pesticide dieldrin exceeded its soil-to-groundwater SSL in soil at one location. 5 

• The inorganics arsenic, barium, cadmium, chromium, and nickel exceeded their soil-to- 6 

groundwater SSLs in soil. However, none of these inorganics also exceeded their 7 

background RCs. s 

7.1.5.1 Soil-to-Groundwater Cross-Media Transport 9 

Dieldrin is the SWMU 23 contaminant thatexhibits the potential for soil-to-groundwater transport, 10 

based on comparison of soil concentrations to the groundwater-protection soil-screening criteria. II 

Inorganics that exceeded their SSLs are not discussed since they were detected at concentrations 12 

below background RCs. 13 

Dieldrin was detected at one of two surface-soil sample locations. Dieldrin may be attributed to 14 

basewide aerial application during the 1950s and 1960s (E/A&H, June 1997). Dieldrin is not " 

likely to migrate to groundwater due to its low solubility, vapor pressure, and Henry's law 16 

constant. Overall, dieldrin is expected to be immobile and persistent in the environment because 17 

of its affinity for blnding to soil grains, which prevents it from readily diffusing into groundwater. 18 

Since only one contaminant is considered a potential concern in soil, and there were no ]9 

contaminant detections in groundwater at SWMU 23, the soil-to-groundwater cross-media 20 

transport process should not be considered significant. 2] 
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7.1.5.2 Soil-ta-Sediment Cross-Media Transport 

Contaminants detected in near-surface soil were evaluated to determine their potential for transport 2 

by erosion in areas with vegetation or asphalt, should this cover be removed. Drainage patterns 3 

and topography at SWMU 23 were also examined to determine whether site features would 4 

support contaminant transport. S 

Contaminants detected in surface soil consist ofVOCs. SVOCs. pesticides, and inorganics. Only 6 

the pesticide dieldrin is considered a contaminant of concern in SWMU 23 surface soil. As 7 

described in Section 6, pesticides tend to sorb to soil particles and are relatively immobile in the 8 

environment, leading to a 1ikelihood of greater persistence in the environment. Inorganic 9 

chemicals do not degrade, but may change chemical form or speciation in the environment. Like 10 

pesticides, inorganics tend to sorb to soil particles, rendering them inunobile apart from the soil II 

particles. 12 

Drainage patterns and the vegetationJasphalt cover at SWMU 23 leave little potential for surface 13 

soil to erode and form sediments that can become mobile via surface water. Therefore, the soil-to- 14 

sediment transport process at SWMU 23 is not considered significant. IS 

7.1.6 Conclusions and Recommendations i6 

Based on the data from this investigation, the following conclusions and recommendations are 17 

presented: 18 

Conclusions 19 

• SWMU 23 is suitable for industrial or residential land use. 20 

• Eight organic compounds were detected in surface (0 to I foot) soil. Of these, dieldrin 21 

was detected in one sample at a concentralion of 1 A .ug/kg, exceeding its SSL of 22 

7-12 



Confinnarory Sampling Investigation Report 
Assemblies G and H -SWMUs 23. 24. 41. 43. 47. 48. 49. and 61 

NSA Mjd~South - Millington. Tennessee 
Revision: 2; Apn·l28. 2000 

0.2 jig/kg. However, the detected concentrations did not exceed the RC of 262 ,ug/kg 

established for NSA Mid-South in the June 1997 technical memorandum, 2 

Background Dieldrin Concentrations in Surface Soils (E/A&H, June 1997). 3 

• TPH and TPH/DRO were detected in surface soil, neither of which exceeded the <I 

more-conservative cleanup standard of 100 mg/kg established for NSA Mid~South. 5 

These TPH concentrations are therefore not considered a concern at SWMU 23. 6 

• Thirteen metals were detected in surface soil at SWMU 23, of which, arsenic, barium, 7 

cadmium, chromium, and nickel exceeded their soil-to-groundwater SSLs. No COPCs g 

were identified because none of the inorganics exceeded both RCs and [/esidential or 9 

industrial RBCs. 10 

• A PRE was determined to be unnecessary for this site. II 

Recommendations 12 

Based on surface-soil, subsurface-soil, and fluvial deposits groundwater data, no further action is 13 

recommended for SWMU 23. 14 
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7.2 SWMU 24 - Auto Hobby Shop 

SWMU 24 consisted of two aboveground waste-oil tanks located between Buildings N-114 2 

(Auto Hobby Shop) and N-349 at Astoria Avenue (formerly pt Avenue) and Bougainville Street J 

on the NSA Mid-South Northside (Figure 1.1). The AST next to Building N-349 was removed, 4 

leaving one 5OD-gallon AST. The tanks were used by NSA Mid-South personnel for changing 5 

lubricants and other fluids in their private vehicles. The tanks were installed in 1980. During a 6 

1990 inspection, the open ditch on the north end of the site appeared stained from oil discharge 7 

in surface runoff (ERe/EDGe, 1990). , 

SWMU 24 and the surrounding area are characterized by relatively level, low-relief 9 

topography. The immediate area is covered with asphalt and concrete. Surface water drains 10 

south under Navy Road to a stonn water system on the NSA Mid-South Southside, which 11 

drains into Big Creek Drainage Canal. The regional and local hydrogeology are described 12 

in Sections 2.11 and 2.12 of the Comprehensive RFI Work Pion (E/A&H, October 1994). IJ 

Site-specific geologic and hydrogeologic information and references are in Section 2 of this 14 

report and in Section 2.0 of the Assemblies G and H CSI Work Plan (EnSafe, December 1997). 15 

7.2.1 Previous Sampling Activities 16 

No previous sampling is known to have been conducted at SWMU 24, although 17 

two contemporaneous samples were collected nearby for the Environmental Restoration 18 

Navy Account (ERNA) investigation. Results are provided in the ERNA Gray Areas Investigation 19 

Repon (EnSafe, May 13, 1999) which is currently in regulatory review. Two samples were 20 

collected with a Geoprobe rig at each of two locations, one each from the surface at 0 to 1 ft. bls 21 

(114XOOOI and 397XOOOl) and the saturated portion of the loess at 12 to 15 ft. bls (114XOOOI and 22 

397XOOOl). Saturated loess samples at each location were analyzed only for VOCs. Surface-soil 23 

samples collected at Facility N-114 were analyzed for YOCs, SVOCs, Appendix IX metals, TPH, 24 

and ethylene glycol. Surface-soil samples collected at Facility N-397 were analyzed for YOCs, 25 
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Appendix IX metals, and TPH. Only TPH was detected in concentrations exceeding standard 

reference values. Sample location 114XOOOI had a TPH detection of 1,900 mg/kg, exceeding the 2 

site specific TDEC cleanup level of 100 mg/kg for surface soil. 3 

7.2.2 Field Investigation , 

The primary objective of the field investigation was to determine whether a release had occurred 5 

at SWMU 24. Field sampling was perfonned as outlined in Section 3.2 of the Assemblies Gand H 6 

CSI Work Plan (EnSafe, December 1997) and Section 4 of the Comprehensive RFI Work Plan 7 

(E/A&H, October 1994) to better defme the nature and extent of contamination that was visually 8 

identified. 9 

Soil 10 

The soil investigation consisted of hand-auger sampling, as outlined in Section 4.4.4.3 of the 11 

Comprehensive RFI Work Plan (E/A&H. October 1994) at 0 to I-foot and 3 to 4-foot depth 12 

intervals. Six sample locations (024XOOO!. 024X0002. 024X0003. 024X0004. 024X0005. and I' 
024X0006) were based on discoloration of soil around the remaining tank and the soil beneath the 14 

tank that had been removed (Figure 7.2.1). Surface-soil sample results were used to assess risk 15 

and inspect for surface releases. The subsurface samples were collected to indicate the extent of 16 

possible contamination. 17 

Two surface-soil samples (024S000301 and 024S000401) were submitted for FSA. while the 18 

remaining surface and all subsurface-soil samples were analyzed for VOCs, SVOCs, Appendix IX 19 

metals. TPH. TPH-GRO. and TPH-DRO. All soil samples were analyzed at 20 

Savannah Analytical Laboratory in Savannah, Georgia. 21 

Groundwater 22 

No groundwater investigation was conducted al SWMU 24 during [his CSI. 2J 
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7.2.3 Confinnatory Sampling Results 

Tables and figures in this section present the analytical results for all CSI soil samples. Values 2 

for organic analyses of soil are compared with each compound's corresponding RBC for both 3 

residential and industrial scenarios, as published in the USEPA Region III AprilI999 REC Table 4 

(April 12, 1999), and with the SSL for protection of groundwater. Inorganic results are compared 5 

to RCs from NSA Mid-South, residential and industrial RBCs, and SSLs. SSLs were taken from 6 

EPA15401R-951128 (May 1996). 7 

Organics in Soil 8 

Organic and TPH soil data for SWMU 24 samples are presented in Tables 7.2.1 and 7.2.2, 9 

respectively. 10 

Table 7.2.1 
Assemblies G and H - SWMU 24 Organic Detections in Soil by Location (;.tgfkg) 

Depth RBCb RBCb SSL 

024XOOO2 01' 2·Melhylnaphthalene 4,100,000 160,000 DNE 3601 

Acenaphlhene 12,000,000 470,000 29,000 1201 

Acetone 20,000,000 780,000 800 17 1 

Fluoranthene 8,200,000 310,000 210,000 261 

Fluorene 8,200,000 310,000 28,000 1001 

Pyrene 6,100,000 230,000 210,000 210 J 

Xylene (TOIal) 410,000,000 16,000,000 9,000 1.4 J 
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Table 7.2.1 
Assemblies G and H - SWMU 24 Organic Detections in Soil by Location Utglkg} 

Depth RBCI> RBCI> SSL 

024X0006 01' Benzo(a)antbracene 7,800 880 80 

Benzo(a)pyrene 565 780 88 400 

Bcnzo(b)nuoranthene 7,800 880 200 

Chrysene 780,000 88,000 8,000 

Dicthylphthalatc 160,000,000 78,000,000 23,000 

Fluoranthene 8,200,000 310,000 210,000 

Phenantbrenet 6,100,000 230,000 210,000 

Pyrene 6,100,000 230,000 210,000 

Notes: 

46J 

44J 

56 J 

47 J 

58 J 

'67 J 

171 

67 J 

a Background Reference Concentration (Re) from the Reference Concentrations Technical Memorandum (August 27. 
1996, EiA&H). 

b Industrial and residemial RBCs from the Risk-Based Concentration Table (April 12, 1999, USEPA Region ill 
RBC Memo). 

c Soil Screening Level (SSL) from the Generic Screening Levels (May 1996, USEPA/QSWER SSL Guidance 
Documem, EPA/540fR·95/128). 

DNE =: Does not exist. 
RC value does not exist or RBC value <loes not apply to subsurface soil. 

J =: Contaminant detectcd in concentrations less than the method reporting limit; value estimatcd. 
t Pyrene used as a surrogate. 
Bold indicates samples that exceed any of the standard reference values. 

As indicated in Table 7.2.1, 18 contaminants were detected in SWMU 24 soil samples, of which 

one (tetrachloroethene) exceeded its soil-to-groundwater SSL (3 ,ug/kg) in sample 024S000301 2 

(7.7 ,ug/kg). No copes were idenlified because no samples exceeded both their Res and 3 

residential or industrial RBCs. 4 
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Table 7.2.2 
Assemblies G and H - SWMU 24 Pelroleum Hydrocarbon Detections in Soil by Location (mglkg) 

024Xoool 04' TPH -DRO I.S} 

TPH 19 J 

024XOOOZ 04' TPH-DRO l.l J 

024X0003 04' TPH· DRO l.5} 

024XOOO4 04' TPH - DRO 1.11 

TPH 190J 

024XOOO5 04' TPH- DRO 16 

TPH 180 J 

OZ4X0006 04' TPH 420J 

Notes: 
DRO Diesel range organics 
mg/kg milligrams per kilogram 
TPH TOIal petroleum hydrocarbons. 
TDEC TPH cleanup level ranges from 100 mg/kg 10 1.000 mg/kg. 
Bold indicates samples that exceed the TDEC cleanup level of 100 mg/kg. 
Hord/Italics indicmc samples Ihm exceed cither Ihe 500 or 1.000 rug/kg TDEC cle:mllfl level. 
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Because no RBC values exist for TPH or TPH-GRO/DRO. TDEC soil-cleanup values were used 

for comparison. TDEC has established three cleanup concentrations for TPH - these are 2 

100 mg/kg, 500 mg/kg, and 1,000 mg/kg - depending on the soil permeability. Initially, the 3 

TDEC cleanup level of 500 mg/kg for total TPH in nondrinking water aquifers (i.e., the 4 

upper alluvium), with soil permeabilities between 10-4 and 10-6 centimeters per second (cm/sec) 5 

(TDEC, 1997), was compared to total TPH concentrations in surface and subsurface soil. This 6 

cleanup level was chosen because 1.84E-6 cm/sec, a value representing the average soil 7 

permeability from 20 samples across the base, was used as the default for sites lacking 8 

permeability data (Appendix B); however. as requested by the PWD Env. Div _, TPH detections 9 

in soil from 0 to 5 feet deep that exceed the TDEC cleanup level of 100 mg/kg will be designated 10 

for removal. As shown in Table 7.2.2. 11 SWMU 24 sample detections exceeded the most II 

conservative TDEC soil-cleanup value (100 mg/kg). Four sample values exceeded the 12 

NSA Mid-South estimated TDEC cleanup values of 500 mg/kg. Future sampling at SWMU 24 13 

should include permeability analysis to confirm the appropriate TDEC cleanup level below a 14 

5-foot depth. 15 

• TPH exceeded the TDEC cleanup value of 100 mg/kg in samples 024S000101 16 

(330 mg/kg), 024S000301 (480 mg/kg), 024S000401 (170 mg/kg), 024S000404 17 

(190 mg/kg), 024SOO0504 (180 mg/kg), and 024S000604 (420 mg/kg). 18 

• TPH exceeded the TDEC cleanup values of 500 and 1,000 mg/kg in samples 024S000201 19 

(2,900 mg/kg), 024S000204 (1,100 mg/kg), and 024S000501 (790 mg/kg). 20 

• TPH-DRO exceeded the 100 mg/kg and 500 mg/kg standards in samples 024S000301 21 

(120 mg/kg) and 024S000201 (990 mg/kg). 22 
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Inorganic soil data for SWMU 24 samples are presented in Table 7.2.3. 

Table 7.2.3 
Assemblies G and H - SWMU 24 Inorganic DetecliolL'l in Soil by Location (mg/kg) 

RBCb 

024XOOOI 04' Arsenic (As) 20.3 3.8 0.43 1 8 

Barium (Ba) 265 14,000 550 82 104 

Beryllium (Be) 1.00 410 16 3 0.46J 

Chromium (Cr) 28.3 610 23 2 9.8J 

Coball (Co) 14.4 12,000 470 ONE 6.6 

Copper (Cu) 32.5 8.200 310 ONE 16.4 

l.e,d (Pb) 19.8 400 400 ONE 9J 

Mercury (Hg) 0.18 ONE ONE ONE 0.03 
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Table 7.2.3 
Assemblies G and H - SWMU 24 Inorganic Detections in Soil by Location (mg/kg) 

Depth RBCb RBCb SSL 
Location (in feet) Constituent 'Re- Industrial Residential (1 DAF)c Result 

024XOOOI 04' 

(continued) 

024XQOO2 04' 

Nickel (Ni) 

Vanadium (V) 

Zinc (Zn) 

AI'Senic (As) 

Barium (Ba) 

Chromium (Cr) 

Cobalt (Co) 

Copper (Cu) 

L<,d (Pb) 

Mercury (Hg) 

Nickel (Ni) 

Selenium (Se) 

Vanadium (V) 

Zinc (Zn) 

43.7 

109 

20.3 

265 

28.3 

14.4 

32.5 

19.8 

0.18 

43.7 

109 

7-24 

4,100 

1,400 

61,000 

3.8 

14.000 

610 

12,000 

8,200 

400 

ONE 

4.100 

1,000 

1,400 

61,000 

160 

55 

2,300 

0.43 

550 

23 

470 

310 

400 

ONE 

160 

39 

55 

2,300 

7 

300 

17.8 

20.6 

620 48.3 J 

1 8,3 

82 124 

2 10.5 J 

ONE 7.7 

ONE 16.7 

ONE 10.9 J 

ONE 0.02 J 

7 18.9J 

0.3 0.52J 

300 20.7 

620 48.1 J 
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Table 7.2.3 
Assemblies G and H - SWMU 24 Inorganic Detectiom in Soil by Location (mg/kg) 

RBCb RBCb 

04' Arsenic (As) 20.3 3.8 0.43 1 6.9 

Barium (Ha) 265 14,000 550 82 113 

Beryllium (Be) 1.00 410 16 3 0.43 J 

Chromium (Cr) 28.3 610 23 2 lO.2J 

Coball (Co) 14.4 12,000 470 ONE 7.6 

Copper (eu) 32.5 8.200 310 ONE 14.8 J 

Lead (Pb) 19.8 400 400 ONE 91 

Mercury (Hg) 0.18 ONE ONE ONE 0.03 

Nickel (Ni) 4,100 160 7 17.8 

Vanadium (V) 43.7 1,400 55 300 21.3 

Zinc (Zn) 109 61.000 2.300 620 45.8 J 
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Table 7.2.3 
AssembJies G and H - SWMU 24 Inorganic Detections in Soil by Location (mglkg) 

SSL 

024XOOO4 04' Arsenic (As) 20.3 3.8 0.43 1 

Barium (Ba) 265 14,000 550 82 

Chromium (Cr) 28.3 610 23 2 

Cobalt (Co) 14.4 12,000 470 ONE 

Copper (Cu) 32.5 8,200 310 ONE 

Lead (Pb) 19.8 400 400 ONE 

Mercury (Hg) 0.18 ONE ONE ONE 

Nickel (Ni) 4,100 160 7 

Selenium (Se) 1,000 39 0,3 

Vanadium (V) 43.7 1,400 55 300 

61,000 2,300 620 
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8.1 

102 

9J 

6.8 

14 

9.1 J 

0.021 

16.4J 

0,63J 

19 

46.51 
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Table 7.2.3 
Assemblies G and H - SWMU 24 Inorganic Detections in Soil by Location (mg/kg) 

Depth RBCb RBCb SSL 

04' Arsenic (As) 20.3 3.8 0.43 1 6.9 

Barium (Ba) 265 14.000 550 82 90.6 

Beryllium (Be) 1.00 410 16 3 0.43 J 

Chromium (Cr) 28.3 610 23 2 9.6J 

Cobalt (Co) 14.4 12.000 470 ONE 7.4 

Copper (Cu) 32.5 8,200 310 ONE 16.1 J 

Le,d (Pb) 19.8 400 400 ONE 9.6 J 

Mercury (Hg) 0.18 ONE ONE ONE 0.02 

Nickel (Ni) 4,100. 160 7 17.5 

VanadiumM 43.7 1,400 55 300 20.2 

109 61,000 2.300 620 48.3 J 
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Table 7.2.3 
Assemblies G and H - SWMU 24 Inorganic Detections in Soil by Location (mg/kg) 

Deptb 

024X0006 04' Antimony (Sb) 

Arsenic (As) 

Barium (Ba) 

Chromium (Cr) 

Cobalt (Co) 

Copper (eu) 

Lead (Pb) 

Mercury (Hg) 

Nickel (Ni) 

Selenium (Se) 

Vanadium (V) 

Zinc (Zn) 

Nores: 

20.3 

265 

28.3 

14.4 

32.5 

19.8 

0.18 

43.7 

109 

RBC' 

82 

3.8 

14,000 

610 

12,000 

8,200 

400 

ONE 

4,100 

1,000 

1,400 

61,000 

RBC' SSL 

3.1 0.3 

0.43 1 

550 82 

23 2 

470 ONE 

310 ONE 

400 ONE 

ONE ONE 

160 7 

39 0.3 

55 300 

2,300 620 

0.63 J 

8.1 

133 

9J 

7 

14.1 

9.6 J 

0.02J 

18J 

0.63 J 

18.6 

46.9J 

a Background Rererenc~ Concentration (RC) from the Reference Concentratioru Technical Memorandum 
(August 27,1996, E/A&H). 

b Industrial. and residential RBCs from the Risk-Based Concentralion Table (April 12. 1999, USEPA Region III 
RBC Memo). 

c Soil Screening Level (SSL) from Ihe Gel/eric Screening Levels (May 1996, USEPAlOSWER SSL Guidnnce 
Document. EPAl540!R-95/l28). 

d Lead soil-cleanup value. as established by USEPNOSWER directive 69355.4-12, subs[i(uled for RBC. 
DNE :=: Does nOI exist. 

RC value docs not exist or RBC value does not apply 10 subsurface soil. 
J Constituent delecteU al concentrations less Ihan Ihe method reporting limit; value eSlimated. 
Bold indicates samples that exceed any of lhe standard reference values. 
Bold/Italics indicate samples that were included in the PRE. 
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As presented in Table 7.2.3. 15 inorganics were detected at SWMU 24. The only COPC 

identified was arsenic, which exceeded its RC, its residential and industria] RBC, and its 2 

soil-to-groundwater SSL in two samples. Six inorganics exceeded their soil-to-groundwater SSLs. 3 

Two exceeded their RCs, one exceeded its residential RBC, and one exceeded its industrial RBC. 4 

• Arsenic was identified as a COPC because it exceeded its surface-soil RC (14.6 mg/kg). 5 

industrial RBC (3.8 mg/kg), residential RBC (0.43 mg/kg), and soU-to-groundwater SSL 6 

(I mg/kg) in samples 024SOO0201 (17.1 mg/kg) and 024S000601 (16.5 mg/kg), 7 

• Antimony exceeded its soil-to-groundwater SSL (0.3 mg/kg) in four samples: 024S000201 8 

(0.48 mg/kg), 024S000401 (0.49 mg/kg), 024S000601 (0.58 mg/kg), and 024S000604 , 

(0.63 mg/kg). 10 

• Barium exceeded its soil-to-groundwater SSL (82 mg/kg) in all surface and subsurface-soil II 

samples except 024S000401 and 024S000501. 12 

• Chromium and nickel exceeded their soil-to-groundwater SSLs (2 mg/kg and 7 mg/kg. 13 

respectively) in all surface and subsurface-soil samples. 14 

• Selenium exceeded its soil-to-groundwater SSL (0.3 mg/kg) in six soil samples: 15 

024S000101 (0.43 mg/kg), 024S000204 (0.52 mg/kg), 024S000301 (0.54 mg/kg), 16 

024S000404 (0.63 mg/kg), 024S000601 (0.53 mg/kg), and 024S000604 (0.63 mg/kg). 17 

• Lead exceeded its RC (26.0 mg/kg) in two samples: 024S000101 (35.8 mg/kg) and 18 

024S000201 (61.2 mg/kg), 19 
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7.2.4 Preliminary Risk Evaluation 

In accordance with Guidance on Preliminary Risk Evalualions for the Purpose of Reaching a 2 

Finding of Suitability to Lease (USEPA Region N memorandum, November 1994), a PRE was 3 

conducted for SWMU 24 using data from surface-soil samples collected during the CSI <I 

(Table 7.2.4). All non-carcinogen RBC values are shown as adjusted screening RBCs where the 5 

value from the USEPA Risk-Based Concentration Table (April 1999) is multiplied by 0.1. Arsenic 6 

was identified as a COPC because it exceeded both its RC and its RBCs. Arsenic's HQ and excess 7 

cancer risk were calculated because arsenic can significantly contribute to both HI and cancer risk. 8 

The non-carcinogen arsenic RBC values of 610 mg/kg (industrial) and 23 mg/kg (residential) were 9 

used to calculate the HQ. while the carcinogen arsenic RBC values of 3.8 mg/kg (indUstrial) and 10 

0.43 mg/kg (residential) were used for the excess cancer risk. For more information on 11 

calculation ofHQ and cancer risk, refer to Section 5. 

Notes: 
RBC ~ 

RC ~ 

N 
C ~ 

NA = 
ILCR = 

Maximum 
Reported 

Table 7.2.4 
SWMU24 

Preliminary Risk Evaluation 

Residential 

Hazard 

Industrial 

Hazard 

Risk-based concenlration from USEPA Region III April 1999 REC Table; in accordance with USEPA 
Region IV Supplemental Guidance 10 RAGS Blllietin 1. non-carcinogcn RBCs were conservatively 
adjusted 10 reflect a hazard quotient of 0.1. 
Reference concemration 
Non-carcinogen 
Carcinogen 
Not applicable 
Incrcmenlal lifetime (excess) cancer risk 
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The HI for the industrial and residential scenarios are both less than the risk threshold of 1. The 

excess cancer risk for both scenarios is less than the lE-4 risk threshold for arsenic. 

PRE Conclusions 

The following conclusions are based on PRE data for surface soil: 

Residential Land Use 

2 

J 

4 

, 
• Carcinogens: Arsenic was the only constituent examined for cancer risk. The excess 6 

cancer risk was estimated to be 3.97E-5, which is less than the risk threshold of IE-4for 7 

arsenic, and indicates suitability for residential land use in accordance with the 8 

USEPA Risk Management Policy 1994 memorandum regarding cleanup goals for arsenic. 9 

• Non-carcinogens: Arsenic was the only constituent examined in the PRE. The cumulative 10 

residential HI was estimated to be 0.74, which is less than the risk tlueshold of 1 and II 

indicates suitability for residential land use in accordance with the USEPA Region IV 12 

November 1994 memorandum. 13 

Industrial Land Use 14 

• Carcinogens: The excess cancer risk for arsenic w~s estimated to be 4.5E-6, which is less IS 

than the risk threshold of lE-4 for arsenic, and indicates suitability for industrial land use 16 

in accordance with the USEPA Risk Management Policy 1994 memorandum regarding 17 

cleanup goals for arsenic. 18 

• Non-carcinogens: Arsenic was the only constituent examined in the PRE. The cumulative 19 

industrial HI was estimated to be 0.03, which is less than the risk threshold of I, and 20 

indicates suitability for industrial land use in accordance with the USEPA Region IV 21 

November 1994 memorandum. 22 
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7.2.5 Fate and Transport 

Evalu'!tion of contaminant fate and transport for Assemblies G and H is discussed in Section 6.2. 2 

This section applies that approach to contaminants detected at SWMU 24. Transport processes 3 

for contaminants other than those designated as COPCs are also discussed if they occur in multiple 4 

environmental media or have the potential to migrate to other media. S 

Potential migration pathways for contaminants at SWMU 24 include leaching from soil to 6 

groundwater. Soil-to-sediment transport was not examined because the area is fully paved, greatly 7 

minimizing the possibility of contaminant transport through this medium. Surface-soil analytical 8 

data indicate that no VOCs exceeded sail-to-air SSLs, and thus the soil-to-aircross-media transport 9 

process is not discussed. 10 

Arsenic is the only COPC detected at SWMU 24, but some contaminants and naturally occurring II 

constituents exceeded their soil-to-groundwater SSLs: 12 

• The VOC tetrachloroethene exceeded its soil-to-groundwater SSL at one location . 13 

• The inorganics antimony, arsenic, barium, chromium, nickel, and selenium exceeded their 14 

soil-to-groundwater SSLs. However. only arsenic also exceeded its background RC IS 

(at locations 024XOOO201 and 024X000601). Barium exceeded its SSL at every sample 16 

location, but did not exceed its background RC. 17 

Soil-to-Groundwater Cross-Media Transport 18 

The VOC tetrachloroethene and the inorganic arsenic are the SWMU 24 contaminants that exhibit 19 

the potentia1 for soil-to-groundwater transport, based on comparison of soil concentrations to the 20 

groundwater-protection soil-screening criteria. 21 

7-32 

\ 

./ 



Confinnatory Sampling Investigarion Report 
Assemblies G and H -SWMUs 23, 24, 41, 43, 47, 48, 49, arul61 

NSA Mid-Sourh - Millington, Tennessee 
Revision: 2; April 28, 2000 

Tetrachloroethene was detected at only one soil-sample location, where it exceeded its 

soil-to-groundwater SSL. The potential exists for leaching to underlying groundwater; however, 2 

since tetrachloroethene was detected in only one of six locations, widespread impact to 3 

groundwater is not expected. 4 

Arsenic was detected in two surface-soil samples where it exceeded its SSL and Re. No 5 

groundwater results for inorganics are available at this time for SWMU 24. Arsenic is not 6 

considered a soil-to-groundwater migration concern; however, the potential exists for leaching to 7 

groundwater based on the SSL and RC exceedances. 8 

7.2.6 Conclusions and Recommendations 9 

Based on the data from this investigation, the following conclusions and recommendations are iO 

presented: II 

Conclusions 12 

• SWMU 24 requires further action because TPH concentrations in soil exceed all three 13 

TDEC cleanup values. 14 

• Tetrachloroethene detected in surface soil (0 to 1 foot) exceeded its soil-to-groundwater 15 

• 

SSL. 16 

TPH and TPH-DRO were detected in surface and subsurface soil. Of these: 17 

TPH was detected in one surface-soil sample (024S000201) at a concentration of 18 

2,900 mg/kg and in one subsurface-soil sample (024S000204) at a concentration of 19 

1,100 mg/kg, both of which exceed the TDEC soil-cleanup level of 1,000 mg/kg. 20 
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• 

• 

TPH was detected in one surface-soil sample (024S000501) at a concentration of 

790 mg/kg, and TPH-DRO was detected in one surface-soil sample (024S000201) at 2 

a concentration of 990 mg/kg. Both exceed the TDEC soil-cleanup level of 3 

500 mg/kg. 4 

TPH was detected in three surface-soil samples (024S000101, 024S000301, and 5 

024S000401) at concentrations of 330 mg/kg, 480 mg/kg, and 170 mg/kg, 6 

respectively, exceeding the TDEC soil-cleanup level of 100 mg/kg. 7 

, 
TPH was detected in three subsurface-soil samples (024S0OO404, 024S000504, and 9 

024Soo0604) at concentrations of 190 mg/kg, 180 mg/kg, and 420 mg/kg, 10 

respectively, exceeding the TDEC soil-cleanup level of 100 mg/kg. II 

Fifteen metals were detected in surface soil at SWMU 24. Of these: 12 

Arsenic exceeded its RC, industrial and residential RBCs, and its SSL in two samples 13 

(024S000201 and 024S000601). 14 

is 

Barium exceeded its SSL in all soil samples. 16 

A PRE for SWMU 24 determined that: 17 

Non-carcinogenic arsenic does not exceed acceptable risk levels for residential or 18 

industrial land-use scenarios. 19 

Carcinogenic arsenic does not exceed acceptable risk levels for residential or industrial 20 

land-use scenarios. 21 
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Based on surface and subsurface-soil results indicating the presence ofTPHandtetrachloroethene 2 

in soil, a full RFI is recommended for SWMU 24. This should include the soil penneability testing J 

to determine the proper TDEC cleanup level and delineate the vertical and horizontal extent of 4 

TPH contamination, removal of TPH-contaminated soil. Due to the presence of peE in soil at 5 

concentrations exceeding the SSL, groundwater in the SWMU 24 area should be assessed under 6 

an RFI to determine if a release to groundwater has occurred, and the nature and extent of the 7 

contamination. g 
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7.3 SWMU 41- Salvage Yard No.2 

SWMU 41 is an approximately 5,700-square-yard asphalt-covered storage yard (Salvage Yard 2 

No.2), designated as a nonhazardous storage area, near the southwest comer of the 3 

NSA Mid-South Southside (Figure 1.1). SWMU 41 is reported to have been in operation since 4 

1944 and, although designated for nonhazardous storage, may have received hazardous material. 5 

During a 1990 inspection, no visual evidence of a release was found (ERC/EDGe, 1990). This 6 

SWMU is reported to have stored scrap metal, derelict equipment (planes, helicopters, etc.), tires, 7 

furniture, and batteries. 8 

SWMU 41 and the surrounding area are characterized by relatively level, low-relief topography. 9 

A flood-control levy exists north of SWMU 41; therefore, flooding in Big Creek Drainage Canal 10 

would affect SWMU 41 before it would impact areas north of the levy. The SWMU 41 area was 11 

covered with gravel until the early 1980s and has since been capped with asphalt. Surface water 12 

flows south into Big Creek Drainage Canal. 13 

The regional and local hydrogeology are described in Sections 2.11 and 2.12 of the 14 

Comprehensive RFI Work Plan (E/ A&H, October 1994). Site-specific geologic and hydrogeologic 15 

infonnation and references are in Section 2 of this report and in Section 2.0 of .~e 16 

Assemblies G and H CSI Work Plan (EnSafe, December 1997). Because soil and groundwater 17 

samples were collected by pushing DPT sampling tools to a predetermined depth without lithologic 18 

characterization, no additional site-specific lithologic information was collected during this 19 

investigation. 20 

7.3.1 Previous Sampling Activities 21 

No previous sampling was known to have been conducted at SWMU 41 prior to this CSI. A 22 

May 1998 report indicates that radioactivity at SWMU 41 (referred to as "Facility 885 ") exceeded 23 

background radiation levels and recommended remediation of affecled areas (General Radioactive 24 
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Material (G-RAMJ Radiological Survey Report for Facilities at Naval Support Activity 

Memphis, TN; May 18, 1998) 

7,3.2 Field Investigation 

2 

3 

The primary objective of the field investigation was to determine whether a release had occurred 4 

at SWMU 41. All samples were collected and processed according to Section 4 of the 5 

Comprehensive RFI Work Plan (EI A&H, October 1994). 6 

Soil 1 

The soil investigation consisted of Geoprobe sampling at four sample locations, as outlined in g 

Section4.4.4.3 of the ComprehensiveRFIWork Plan (E/A&H, October 1994). Soil samples were 9 

collected and submitted for laboratory analysis from the surface to about 1 foot deep 10 

(Figure 7.3.1). These samples were used to assess risk associated with any surface contaminants II 

and to inspect for any surface spills. The four soil samples (041S000401, 041SOO0701, 12 

041S001101, 041S001201) underwent FSA for risk assessment. All soil samples were analyzed 13 

at SavaIU1ah Analytical Laboratory in SavaIU1ah, Georgia. 14 

Groundwater 15 

Groundwater samples were collected to detennine if material that may have been stored on the 16 

gravel before the area was covered with asphalt could have affected groundwater. Samples were 17 

collected from the deep alluvium (DA) at four sample locations (041XOOOl, 041X0003, 18 

041X0006, and 041X0009). Four additional samples were collected from the upper alluvium 19 

(UA) at different sample locations (041X0002, 041XOOOS, 041X0008, and 041XOOI0). 20 

Geoprobe samples were collected for offsite laboratory VOC analysis because VOCs are an 21 

indicator of petroleum and solvents (common contaminants at NSA Mid-South) and because of 22 

the small sample volume required. The Geoprobe penetrated to a refusal depth of about 50 feet 23 
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through the VA and into sand and gravel in the DA, based on previous work at other SWMVs. 

All groundwater samples were analyzed at Savannah Analytical Laboratory in Savannah, Georgia. 2 

7.3.3 Confrrmatory Sampling Results 3 

Tables and figures in this section present the analytical results for all CSI soil and groundwater <I 

samples. Values for organic analyses of soil are compared to corresponding RBCs for each 5 

compound for both residential and industrial scenarios, as published in the USEPA Region III 6 

April 1999. REG Table (April 12. 1999). Inorganic results are compared to Res from 7 

NSA Mid-South, residential and industrial RBCs, and SSLs. SSLs were taken from 8 

EPAI540IR-951128 (May 1996). Groundwater results are compared to tap-water RBCs from the 9 

USEPA Region III tables, and MCLs published in the Drinking Water Regulations and IO 

Health Advisories Table (USEPA. October 1996). II 

Organics in Soil 12 

Organic and TPH soil data for SWMU 41 samples are presented in Tables 7.3.1 and 7.3.2, 13 

respectively. 

Table 7.3.1 
Assemblies G and H - SWMU 41 Organic Detections in Soil by Location cPglkg) 

Depth RBCb RBCb SSL 

741 
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TabJe 7.3.1 
AssembJies G and H - SWMU 41 Organic Detections in Soil by Location C#glkg) 

RBCb RBCb SSL 

041XOOll 01' 4,4'-000 24,000 2,700 800 

4,4'-00E 17,000 1,900 3,000 

4,4'-DDT 17,000 1,900 2,000 

Aroclor-1260+ 2,900 320 1,000 

Dieldrin" 262 360 40 0,2 

Endosulfan I 1,200,000 47,000 900 

Pyrene 6,100,000 230,000 210,000 

bis(2· Ethylhexyl)phthalate 410,000 46,000 180,000 
(BEHP) 
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Table 7.3.1 
Assemblies G and H - SWMU 41 Organic. DetectioIL'l in Soil by Location (p:glkg) 

Depth RBCb RBCb SSL 

Background Reference Concemration (RC) from the Re/erence Concentrations Technical Memorandum. 
(AugUSl27, 1996. E/A&H). 
Industrial and residential RBCs from the Risk-Based Concentration Table (April 12. 1999. USEPA Region ill 
RBCMemo). 
Soil Screening Level (SSL) from the Generic Screening Levels (May 1996. USEPNOSWER SSL Guidance 
Documenl, EPAl540/R-9S/128). 
Reference concentration for dieldrin determined from base-wide background sampling and screening (Sur/ace Soil 
(0 to l/oot) Background Dieldrin Concentrations at NSA Memphis. June 3. 1997 Tech Memo). 
A preliminary remediation goal of 1 mg/kg has been set for PCBs based on Guidance on Remedial Actions/or 
Superfund Sites with PCB Contamination (USEPA. 1990) and on EPA efforts to manage PCB contamination. 
Does not exist. 
RC values does nOI exist. 

1 Contaminant detecled in concemrations less than the method reporting limit; value estimated. 
t "'" Pyrene used as a surrogate, 
+ 2,4-dichlorophenoxyacetic acid was used as a surrogate based on toxicological similarity (Dreisbach. 1987). 
Bold indicates samples that exceed any of the standard reference values. 
BoldlItalics indicate samples that were considered in the PRE. 

Table 7.3.2 
Assemblies G and H - SWMU 41 Pelroleum Hydrocarbon Detections in Soil by Location (mglkg) 

04IXQOO7 01' 

041XQ012 01' 

NOI~s: 

ORO = Diesel r.lllgc organics 
mglkg = milligrams per kilogram 
TPH = TOIaI pelTolcum hydrocarbons. 
TDEC TPII cleanup level ranges from 100 mglkg \0 UXXl mg/kg. 

TPH-DRO 

TPH 

TPH - ORO 

TPH 

Bold indi~~les samples tlial c;o;(;ced 3ny of the standard reference values. 
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As indicated in Table 7.3.1, 13 contaminants in all were detected in SWMU 41 soil samples. Of I 

these 13, one exceeded its residential RBe in two samples and was retained as a cope. 2 

Two exceeded their soil-to-groundwater SSLs. 3 

• Aroclor-1260 exceeded its residential RBC (320 )"g/kg) in two soil samples: 041X000701 , 

(1,200 )"g/kg) and 04IXOOI201 (710 )"g/kg). 5 

• Benzo(a)anthracene exceeded its soil-to-groundwater SSL (80 .ug/kg) m sample 6 

041X00!201 (160 )"g/kg). 7 

• Dieldrin exceeded its soil-to-groundwater SSL (0.2 .ug/kg) in four soil samples: 8 

041X000401 (0.67 )"g/kg), 041X000701 (17 )"g/kg), 041XOOllOI (4.8 )"g/kg), and 9 

041XOOl201 (12 )"g/kg) !O 

Although the SSL for dieldrin is exceeded in the surface-soil samples from locations 041X000401, II 

041X00070l, 04IXOOI 101, and 04IXOOI20I, the concentration detected at SWMU 41 is less than 12 

the 262 )"g/kg RC for dieldrin at NSA Mid-South. 13 

Because no RBC values exist for TPH or TPH-GRO/DRO, TDEC soil-cleanup values were used 14 

for comparison. TDEC has established three cleanup concentrations for TPH - these are 15 

100 mg/kg, 500 mg/kg, and 1,000 mg/kg - depending on the soil permeability. Initially, the I' 
TDEC cleanup level of 500 mg/kg for total TPH in nondrinking water aquifers (Le., the 17 

. 
upper alluvium), with soil permeabilities between 10"" and 10-6 centimeters per second (cm/sec) 18 

(TDEC,1997), was compared to total TPH concentrations in surface and subsurface soil. This 19 

cleanup level was chosen because 1.84E-6 cm/sec, a value representing the average soil 20 

permeability from 20 samples across the base, was used as the default for sites lacking 21 

permeability data (Appendix B); however, as requested by the PWD Env. Div., TPH detections 22 
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in soil from 0 to 5 feet deep that exceed the TDEC cleanup level of 100 mg/kg will be designated 

for removal. As shown in Table 7.3.2, one SWMU 41 sample (041XOOI201) detection exceeded 2 

the TDEC soil-cleanup value of 100 mg/kg. 3 

Inorganics in Soil 4 

Inorganic soil data for SWMU 41 samples are presented in Table 7.3.3. 5 

Table 7.3.3 
Assemblies G and H - SWMU 41 Inorganic Detections in Soil by Location (mglkg) 

Depth RBC' RBC' SSL 
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Table 7.3.3 
Assemblies G and H - SWMU 41 Inorganic Detections in Soil by Location (mg/kg) 

Depth RBC' RBC' SSL 
Location (in feet) Constituent RC' Industrial Residential (1 DAF)' Result 

04IXOOO7 01' Arsenic (As) 14.6 3.8 0.43 1 7.3 

Barium (Ba) 223 14,000 550 82 115 

Beryllium (Be) 1.00 410 16 3 0.43 J 

Cadmium (Cd) 1.54 100 3.9 0.4 8.5 J 

Chromium (Cr) 24.0 610 23 2 18.7 J 

Cobalt (Co) 16.0 12,000 470 DNE 6.3 

Copper (Cu) 24.2 8,200 310 ONE 74.9J 

Lead (Pb) 26.0 400' 400' ONE 82.1J 

Mercury (Hg) 0.46 ONE ONE ONE 0.32 

Nickel (Ni) 20.6 4.100 160 7 15.8 

Silver (Ag) 2.05 1.000 39 2 0.26J 

Vanadium (V) 45.1 1.400 55 300 19 

Zinc (Zn) 98 61.000 2,300 620 379J 
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Table 7.3.3 
Assemblies G and H - SWMU 41 Inorganic Detections in Soil by Location (mglkg) 

Depth RBC' RBC' SSL 
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Table 7.3.3 
Assemblies G and H - SWMU 41 Inorganic Detections in Soil by Location (mg/kg) 

Depth RBe' RBe' SSL 
Location (in fcct) Constituent Re' Industrial Residential (1 Dl\F)' 

041XOO12 01' Arsenic (As) 14.6 3,8 0.43 1 

Barium (Ba) 223 14,000 550 82 

Beryllium (Be) 1.00 410 16 3 

Cadmium (Cd) 1,54 100 3.9 0.4 

Chromium (er) 24.0 610 23 2 

Cobalt (Co) 16.0 12,000 470 DNE 

Copper (Cu) 24.2 8.200 310 DNE 

Lead (Pb) 26.0 400' 400' DNE 

Mercury (Hg) 0.46 DNE DNE DNE 

Nickel (Ni) 20.6 4.100 160 7 

Selenium (Se) 1,000 39 0.3 

Silver (Ag) 2.05 1.000 39 2 

Tin (Sn) 33.6 120,000 4,700 DNE 

Vanadium (V) 45.1 1,400 5S 300 

Zinc (Zn) 98 61,000 2,300 620 

Notes: , Background Reference Concentration (RC) from the Reference ConcenrratiofL'i Technical Memorandum 
(August27. 1996. ElA&H). 

Result 

4.4J 

52.1 

0.221 

53 

SS.2J 

3.3 

145 J 

81J 

0.08 

13.3 

0.61 J 

0.721 

3.4 J 

13.2 

185 J 

b Industrial and residential RBCs from the Risk-Based Concentration Table (April 12. 1999, USEPA Region III 
RBC Memo). , 

d 
ONE 

" 

Soil Screening Level (SSL) from the Generic Screef/ing Levels (May 1996, USEPAlOSWER SSL Guidance 
Document, EPAl540/R-951l28). 
Lead soil-clJ!anup value, as established hy USEPAIOSWER directive 119355.4-12, substituted for RBC. 
Does not exisl. 
RC value docs not exist. 

J Constituent detected in concentrations less than the method rcporting limit; value estimated. 
Bold indicales samples thaI exceed any of the standard reference values. 
Bofdlltalics indicate samples that were considered in the PRE. 
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As presented in Table 7.3.3, three of 15 inorganics detected at SWMU 41 (cadmium, chromium, 

and copper) exceeded both their RC and residential or industrial RBCs, and were retained as 2 

COPCs. Five inorganics exceeded their RCs, one exceeded its industrial RBC, four exceeded 3 

their residential RBCs, and six exceeded their soil-to-groundwater SSLs. 4 

• Cadmium exceeded its surface-soil RC (1.54 mg/kg), residential RBC (3.9 mg/kg), and , 

soil-to-groundwater SSL (0.4 mg/kg) in samples 04IXOOO701 (8.5 mg/kg), 04IX001101 6 

(25.1 mg/kg), and 04IX001201 (53 mg/kg). It exceeded only its soil-to-groundwater SSL 7 

in sample 04IX000401 (0.53 mg/kg). 8 

• Chromium exceeded its surface-soil RC (24.0 mg/kg), residential RBC (23 mg/kg), and 9 

soil-to-groundwater SSL (2 mg/kg) in samples 041XOOl101 (57.4 mg/kg) and 04IXOOI201 10 

(55.2 mg/kg). It exceeded only its soil-to-groundwater SSL in samples 041X000401 11 

(11 mg/kg) and 04IX000701 (18.7 mg/kg). 12 

• Copper exceeded its surface-soil RC (24.2 mg/kg) in three samples (041X000701 J3 

[74.9 mg/kg), 041X001101 [483 mg/kg), and 041XOOl201 [145 mg/kg)) and residential 14 

RBC (310 mg/kg) in sample 04IX001101 (483 mg/kg). " 

• Lead and zinc exceeded their surface-soil RCs in samples 041X000701, 041XOOII01, and 16 

041X001201. 17 

• Arsenic exceeded its industrial RBC (3.8 mg/kg), residential RBC (0.43 mg/kg), and soil-to- 18 

groundwater ssL (I mg/kg) in samples 041 X000401 (4.7 mg/kg), 041X00070 I (7.3 mg/kg), 19 

041XOOl101 (4.6 mg/kg), and 041XOOl201 (4.4 rng/kg). 20 

• Nickel exceeded only its soil-to-groundwater SSL (7 rug/kg) in all samples. 21 
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• Barium exceeded its soil-to-groundwater SSL (82 mg/kg) in 04IX000401 and 04IX000701. 

• Selenium exceeded its soil-to-groundwater SSL (0.3 mg/kg) in sample 04IX001201 2 

(0.61 mg/kg). 

Groundwater Investigation 

The groundwater VOC data for SWMU 41 are presented in Table 7.3.4. 

Table 7.3.4 
Assemblies G and H - SWMU 41 Detections in Groundwater by Location (uglL) 

Notes: 
a = Tap-water RBe from lbeAprill999 Risk-Based Concentration Table (April 1999, USEPA Region ill RBC Memo). 
b MeL from USEPANationof Prif1UJryDrinking WarerSramiards (October 1996, USEPA OFficeofWaler, Drinking 

Waler Regulations and Health Advisories). 
UA := Upper alluvium 
Boldlltalics indicale sample exceeds both the RBC and MCL. 

J 

4 

5 

As shown in Table 7.3.4, only one VOC (1,2-dichloroethane) exceeded its tap-water RBC 6 

(0.12 "giL) and MCL (5 "giL) in groundwater sample 041GO00827 (59 "giL). 7 

7.3.4 Preliminary Risk Evaluation 8 

In accordance with Guidance on Preliminary Risk Evaluations for the Purpose of Reaching a 9 

Finding of Suitability to Lease (USEPA Region IV memorandum, November 1994), a PRE was 10 

conducted for SWMU 41 using data from surface-soil and groundwater samples collected during II 

the CSl. All non-carcinogenic RBC values are shown as adjusted screening RBCs where the value 12 

from the USEPA Risk-Based Concentration Table (April 1999) is multiplied by 0.1. For i3 

more information on the calculation of the HQ and cancer risk, refer to Section 5. Aroclor-1260, 14 
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cadmium, chromium, and copper were identified as COPCs in surface soil at SWMU 41. 

1,2-dichloroethane was identified as a COPC in groundwater at SWMU 41. Table 7.3.5 is the 2 

calculation of the HQ for non-carcinogen copes and the calculation of the excess cancer risk for 3 

carcinogenic COPCs. 4 

Maximum 
Reported 

Table 7.3.5 
SWMU41 

Preliminary Risk Evaluation 

Residentia1 

Hazard 

Industrial 

H""," 
Chemical Concentration Units RC RBC Quotient ILCR RBC Quotient ILCR 

Notes: 
RBC 

RC 
N 
C 
NA 
ILCR 

= Risk-based concenLration from USEPA Region 1ll Apn'[ 1999 REC Table; in accordance wiLh USEPA 
Region IV Supplemental Guidance /0 RAGS Bulletin I, non-<:arcinogen RBCs above were conservatively 
adjusted'to reflect a hazard quotient of 0.1; residential RBCs were divided by 0,25 to calculate RBCs 
for nonresidential (industrial) groundwater in accordance with USEPA Region IV PRE Guidance. 
Reference concentration ~ 

~ Non-carcinogen 
~ Carcinogen 
~ Not applicable 
~ Incremenlallifetime (excess) cancer risk 
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PRE Conclusions 

Based on the infonnation gathered during the investigation, the following conclusions have been 2 

reached based on a PRE perfonned on data from surface soil and fluvial deposits groundwater: 3 

Residential Land Use 4 

• Carcinogens: The excess cancer risk for the residential scenario was estimated to be 5 

4.9E-4, which is greater than the risk threshold value of lE-4. Because the estimated 6 

value is greater than the acceptable cancer risk value, this property is currently considered 7 

to be unsuitable for residential land use, as established in the USEPA Region IV 8 

November 1994 memorandum. 9 

• Non-carcinogens: The cumulative residential ill was estimated to be approximately 18. 10 

which is greater than the risk threshold of 1 for a residential land use scenflrio. Because II 

the estimated value is greater than the acceptable non-cancer risk value, this property is 12 

currently considered to be unsuitable for residential land use, as established in the 13 

USEPA Region N November 1994 memorandum. 14 

Industrial Land Use 15 

• Carcinogens: The excess cancer risk for industrial use of SWMU 41 was determined to 16 

be 1.2E-4, which is greater than the risk threshold of 1E-4. Because the estimated value 17 

is greater than the acceptable cancer risk value, this property is currently considered to be 18 

unsuitable for industrial land use, as established in the USEPA Region N November 1994 19 

memorandum. 20 

• Non-carcinogens: The cumulative industrial HI was estimated to be approximately 0.68, 21 

which is less than the risk threshold of 1 for an industrial land use scenario. Because the 22 

estimated value is less than the acceptable DOD-cancer risk value, this property is currently 23 
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considered to be suitable for industrial land use, as established by the USEPA Region IV 

November 1994 memorandum. 2 

7.3.5 Fate and Transport J 

The approach for evaluating the fate and transport of Assemblies G and H contaminants was 4 

discussed in Section 6.2. This section applies that approach to contaminants detected at 5 

SWMU 41. Transport processes for contaminants other than those designated as COPCs are also 6 

discussed if they occur in mUltiple environmental media or have the potential to migrate to other 7 

media. 8 

Potential migration pathways for contaminants at SWMU 41 include leaching from soil to 9 

groundwater and erosion of surface soil containing sorbed contaminants from the unpaved, 10 

grass-covered areas, fenning sediments in drainage ways. Surface-soil analytical data indicate that II 

no VOCs exceeded their respective soil-to-air SSL; therefore, the soil-to-air cross-media transport 12 

process is not discussed. 
IJ 

SWMU 41 had five COPCs, along with four contaminants that exceeded their soil-to-groundwater 14 

SSL. " 

• Cadmium and chromium exceeded their soil-to-groundwater SSLs and their Res. Both are 16 

also designated as COPCs per the PRE. 17 

• Dieldrin and benzo(a)anthracene exceeded their soil-to-groundwater SSLs. 18 

• Copper exceeded its RC and residential RBC in soil; an SSL does not exist for copper. 19 
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• Aroclor-1260 exceeded its residential RBC for soil and was retained as a COPC; an SSL 

does not exist for this compound. 
2 

• 1,2-dichloroeti1ane exceeded its tap-water RBC and its MCL for groundwater, and was 3 

retained as a COPC. 4 

7.3.5.1 Soil-to-Groundwater Cross-Media Transport 5 

The inorganics cadmium and chromium; the SVOC benzo(a)anthracene; and the pesticide dieldrin 6 

are the SWMU 41 contaminants that exhibit the potential for sOil-to-groundwater transport, based 7 

on comparison of soil concentrations to the groundwater-protection soil-screening criteria. 8 

Cadmium exceeded both its SSL and RC in three samples. Chromium exceeded both its SSL and 9 

RC in two samples, No groundwater results are currently available for SWMU 41 inorganics. 10 

Cadmium and chromium are not considered a soil-to-groundwater migration concern because of II 

their affinity for soil particles and reduced mobility; however, the potential exists for leaching to 12 

groundwater based on the SSL and RC excee'dances. 
13 

The SVOC benzo(a)anthracene was detected in only one soil-sample location where it exceeded 14 

its SSL. Typical properties of SVOCs limit their mobility in the environment relative to VOCs. 15 

Higher ~ values lead to a lack of mobility in soil, which in turn limits the potential for leaching 16 

to underlying groundwater. 
17 

Dieldrin was detected in aU four surface-soil sample locations, and exceeded its SSL at all four. 18 

Dieldrin may be attributed to basewide aerial application during the 1950s and 1960s (E/A&H, 19 

June 1997). Dieldrin is not likely to migrate to groundwater because of its low solubility, vapor 20 

pressure, and Henry's law constant. Overall, dieldrin is anticipated to be immobile and persistent 2J 
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in the environment because of its affinity for binding to soil grains, not readily diffusing into 

groundwater, 2 

Although an SSL for the PCB Aroclor-1260 does not exist, it is considered a COPC per the PRE. 3 

Its residential RBC was exceeded in soil. The typical fate and transport characteristics of PCBs 4 

include a tendency to sorb to soil particles because of their relatively high Kac values. Overall, 5 

they are anticipated to be inunobile and persistent in the environment, not readily diffusing into 6 

groundwater. 7 

The inorganic copper exceeded its background RC at three soil-sampling locations. There is no 8 

established soil-to-groundwater SSL for copper and, like other inorganics, copper is not expected 9 

to be a threat to groundwater. 10 

None of the contaminants discussed above were detected in groundwater at SWMU 41. However, II 

1,2-dichloroethane was detected in one groundwater sample where it exceeded its tap-water RBC 12 

and MCL. 1,2-dichloroethene was not detected in soil at SWMU 41. Advective flow, or the 13 

migration of dissolved constituents with groundwater flow, is the most significant pathway for 14 

movement of contaminants in groundwater. Typical ofVOCs, 1.2-dichloroethane has a relatively 15 

high solubility in water (meaning it is more mobile in water than other classes of contaminants), 16 

but it has a greater potential for degradability in groundwater than other classes of contaminants. 17 

7.3.5.2 Soil-to-Sediment Cross-Media Transport I8 

Contaminants detected in surface soil were evaluated to determine their potential for transport by 19 

erosional processes in areas with vegetation. Drainage patterns and topography at SWMU 41 were 20 

also examined to determine whether site features would support contaminant transport. 21 
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Contaminants detected in surface soil consist of SVOCs, pesticides/PCBs, and inorganics. Only 

the pesticide dieldrin and the PCB Aroc1or-1260 exceeded their residential RBCs. As described 2 

in Section 6, these classes of contaminants (in relation to VOCs) tend to sorb to soil particles and 3 

are relatively immobile in the environment. 4 

Drainage patterns at SWMU 41 are toward Big Creek Drainage Canal, which has been assessed 5 

as part of SWMU 38 (NSA Memphis Assembly E RFI Report, Revision L Vegetation cover 6 

between SWMU 41 and Big Creek Drainage Canal leaves little potential for surface soil to erode 7 

and form sediments that can become mobile via surface water; therefore, the soil-to-sediment 8 

transport process is not considered significant at SWMU 41. 9 

7.3.6 Conclusions and Recommendations 10 

Based on the data gathered during this investigation, the following conclusions and 11 

recommendations have been reached: 12 

Conclusions IJ 

• SWMU 41 should undergo a full RFI characterization prior to the selection of a land-use 14 

scenario. 15 

• 13 organic compounds were detected in surface soil (0 to 1 foot); however. only the 16 

PCB Aroclor-1260 was detected in two samples at concentrations exceeding the residential 17 

RBC. IS 

• TPH was detected in surface soil exceeding the TDEC cleanup level of 100 rng/kg. 19 

• Fifteen metals were detected in surface soil at SWMU 41. Of these: 2U 
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Cadmium exceeded its RC, residential RBC, and its SSL in three soil samples. 

Chromium exceeded its RC, residential RBC, and its SSL in two soil samples. 2 

Copper exceeded its RC and residential RBC in one soil sample. 3 

4 

Arsenic, barium, nickel, and selenium exceeded their SSLs in surface-soil samples. 5 

One organic contaminant was detected in fluvial deposits groundwater . 6 

l,2-dichloroethane exceeded its tap-water RBC and MCL in one groundwater 7 

sample. 8 

A PRE was performed for SWMU 41 and determined the following: 9 

Non-carcinogen cadmium exceeds acceptable risk levels for the residential land-use 10 

scenario with an HI of 14, but not to the industrial land-use scenario. II 

Non-carcinogen chromium exceeds acceptable risk levels for the residential 12 

land-use scenario with an HI of 2.5, but not to the industrial land-use scenario. 13 

Non-carcinogen copper exceeds acceptable risk levels for the residential land-use 14 

scenario with an HI of 1.56, but not to the industrial land-use scenario. 15 

Carcinogen l,2-dichloroethane exceeds acceptable risk levels for the residential 16 

and industrial land-use scenarios for groundwater. " 
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Recommendations 

Based on surface-soil and groundwater results. full RFI characterization is recommended for 2 

SWMU 41. 3 
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7.4 SWMU 43 - Former Hazardous Waste Accumulation Point 

SWMU 43 is a former hazardous waste accumulation point along the west side of former 2 

Building S-176 on the NSA Mid-South Southside (Figure 1.1). Building S-176 was demolished 3 

on January 28, 1986, and the area is now covered with gravel and used for parking or storage. 4 

The hazardous waste accumulation point at Building S-176 is reported to have operated from an s 

unknown date until 1986. Limited information is available on the past use of SWMU 43 as a 6 

hazardous waste accumulation point. SWMU 43 is reported to have been used to store drummed 7 

waste paint and solvents. During a 1990 inspection, Building S-176 Qad been demolished and the 8 

accumulation point was no longer in use (ERC/EDGe, 1990). In a 1951 drawing, Building S-176 9 

was listed as a cement shed, while in a 1970s drawing it was listed as family housing storage. 10 

SWMU 43 and the surrounding area are characterized by relatively level, low-relief topography. 11 

The building foundation appears to have been removed or to have been covered with gravel. 12 

Surrounding areas are covered with gravel or grass. Surface water drains south toward a catch 13 

basin and then flows west to a north-south drainage ditch (SWMU 38), which flows into 14 

Big Creek Drainage Canal. The regional and local hydrogeology are described in Sections 2.11 IS 

and 2.12, respectively, of the Comprehensive RFI Work Plan (E/A&H, October 1994). 16 

Site-specific geologic and hydrogeologic information and references are in Section 2 of this report 17 

and in Section 2.0 of the Assemblies G and H CSI Work Plan (EnSafe, December 1997). 18 

7.4.1 Previous Sampling Activities 19 

No previous sampling is known to have been conducted at SWMU 43. 20 

7.4.2 Field Investigation 21 

The primary objective of the field investigation was to determine whether a release had occurred 22 

at SWMU 43. All samples were collected and processed according to Section 4 of the 23 

Comprehensive RFI Work Plan (E/A&H, October 1994). 24 
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Soil 

The soil investigation consisted of hand-auger sampling, using procedures outlined in 2 

Section 4.4.4.3 of the Comprehensive RFI Work Plan (E/A&H, October 1994) at three sampling 3 

locations (043XOOOl, 043XOO02, and 043XOOO3) in and around the former hazardous waste 4 

accumulation area (Figure 7.4.1). Location 043XOOOI was selected in a nearby drainage ditch to s 

determine whether surface contaminants had migrated via surface runoff. Soil samples were 6 

collected at locations 043X0002 and 043X0003 from beneath the gravel surface to 1 foot deep, and 1 

from the 3 to 4-foot depth interval. The upper-interval soil samples were used to assess risk 8 

associated with any surface contaminants, while the lower-interval soil samples were used to 9 

inspect for contaminant migration from a possible release. 10 

Two biased surface-soil samples, collected from the most visibly stained areas, underwent FSA II 

for risk assessment purposes. The remaining upper-interval soil sample from the ditch and the 12 

three lower-interval samples were analyzed for VOCs, SVOCs, and Appendix IX metals since 13 

these are indicators of the types of materials reportedly stored at the accumulation point. All soil 14 

samples were analyzed at Savannah Analytical Laboratory in Savannah, Georgia. IS 

Groundwater 16 

No groundwater investigation was conducted at SWMU 43 during this CSI. 17 

7.4.3 Confirmatory Sampling Results 18 

Tables and figures in this section present the analytical results for all CSI soil samples. Values 19 

for organic analyses of soil are compared to each compound's corresponding RBC for both 20 

residential and industrial scenarios, and with the SSL for protection of groundwater, as published 21 

in the USEPA Region III April 1999 RBC Table. Inorganic results are compared to background 22 

RCs from NSA Mid-South, residential and industrial RBCs, and SSLs. SSLs were taken from 23 

EPA15401R-951l28 (May 1996). 24 
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Organic and TPH soil data for SWMU 43 samples are presented in Tables 7.4.1 and 7.4.2. 2 

respectively. 3 

Table 7.4.1 
Assemblies G and H - SWMU 43 Organic Detections-in Soil by Location ~glkg) 

04~xOOOi:::::::::::::t-':' ::'::f::::WH:( '::il;~iikiili~: ---------------.---.-.-... -::::::::~'::,.':'::::' :,;~:'y:::,:::::;,:,: 
:::::::::n-:-'D';cthYlpbtl_~r~~~ "/--,.-" '-<'::::-:_: 
:-.-, "'::'~"h;i~~h!~t-e ,\-i?Jt--

7-63 

26T 

27J 



Confimwtory Sampling Investigation Report 
Assemblies G and H - SWMUs 23, 24, 4J, 43, 47, 48, 49, and 61 
NSA Mid-South - Millington, Tennessee 
Revision: 2; April 28. 2()()() 

Table 7.4.1 
Assembli~ G and H - SWMU 4J Organic Detections in Soil by Location (uglkg) 

Location 

043X0003 

Noles.' 

Depth (in 
feet) 

04' 

Contaminant 

2-Butanone (MEK) 

Acetone 

Diethylphthalate 

RC' 
RBC' 

Industrial 

1,200.000 

20.000,000 

160,000,000 

RBC' 
Residential 

47,000 

780,000 

6,300,000 

SSL 
(1 DAF)" Result 

DNE 

800 

23,000 

9.1 J 

71 

641 

a Background Reference Concentration (Re) from the Reference Concellfrations Technical Memorandum 
(Augus127,1996, EfA&H). 

b :: Industrial and residential RBCs from the Risk-Based ConceTllralion Table (April 12. 1999, USEPA Region III 
RBCMemo). 

c :: Soil Screening Level (SSL) from the Generic Screening Levels (May 1996. USEPA/OSWER SSL Guidance 
Document, EPA/540/R-95/l28). 

DNE = Does nol exist. 
RC value does not exist or RBC values do not apply to subsurface soil. 

J = Contaminant detected at concentrations less than the method reporting limit; value estimated. 
• Reference concentration for dieldrin determined from base-wide background sampling and screening (Surface Soil 

(0 to 1/001) Background Dieldrin Concenlralions 01 NSA Memphis. June 3. 1997 Tech Memo). 
¢- Value meets but does not exceed reFerence value. 
+: = Endrin used as a surrogate. 
t Pyrene used as a surrogate. 
Bold indicates samples mal exceed any of me siandard reference values. 
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As indicated in Table 7.4.1,26 contaminants in all were detected in SWMU 43 soil samples, 25 of I 

which were detected in surface soil. Of these 25, one exceeded its residential RBC, and four 2 

exceeded their soil-to-groundwater SSLs. 3 

• Benzo(a)pyrene exceeded its residential RBC (88 J"g/kg) in one soil sample 043S000301 4 

(91J"g/kg). 5 

• Dieldrin exceeded its soil-to-groundwater SSL (0.2 ,ug/kg) in one soil sample 043SOO0101 6 

(13 J"g/kg). 7 

• Benzene exceeded its soil-to-groundwater SSL (2 ,ug/kg) in two samples 043S000201 8 

(4J"g/kg) and 043S000301 (3.IJ"g/kg). 9 

• Ethylbenzene exceeded its soil-to-groundwater SSL (0.7 J"g/kg) in sample 043SOO0201 10 

(2.3 J"g/kg). II 

• Trichloroethene exceeded its soil-to-groundwater SSL (3 ,Ltg/kg) in sample 043S000301 12 

(5 J"g/kg). 13 

Although the SSL for dieldrin is exceeded in the surface-soil sample from location 043XOOOl, the 14 

concentration detected at SWMU 43 is substantially less than the 262 ,ug/kg RC for surface soil, 15 

less than the 40 ,Ltg/kg residential RBC, and substantially less than the 360 ,ug/kg industrial RBC. 16 

Table 7.4.2 
Assemblies G and H - SWMU 43 Petroleum Hydrocarbon Detections in Soil by Location (mg/kg) 

Location Depth (in rcet) Contaminant 
--------------- -------------- -- ------ , -., --- -~>' o I ,II . ....... ./ tPi!>':,'·SI. . ... . 

,TPH - DRO 
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Table 7.4.2 
Assemblies G and H - SWMU 43 Petroleum Hydrocarbon Detectiom in Soil by Location (mg/kg) 

Location Depth (in feet) Contaminant 

043XQOO2 01' TPH-DRO 

043XOOO3 01 ' TPH 

TPH- ORO 

Notes: 
DRO = Diesel range organics 
mg/kg = milligrams per kilogram 
TPH = Total petroleum hydrocarbons. 
TDEC TPH soil-cleanup level ranges from 100 mg/kg 10 1.000 mglkg. 
Bold indicates samples that exceed any of the standard reference values. 

Result 

408 

51 

14 

Because no RBC values exist for TPH or TPH-GRO/DRO, TDEC soil-cleanup values were used 

for comparison. TDEC has established three cleanup concentrations for TPH - these are 2 

100 mg/kg, 500 mg/kg, and 1,000 mg/kg - depending on the soil permeability. Initially, the J 

TDEC cleanup level of 500 mg/kg for total TPH in nondrinking water aquifers (i.e., the <1 

upper alluvium), with soil permeabilities between 104 and 10-6 centimeters per second (coYsec) 5 

(TDEC, 1997), was compared to total TPH concentrations in surface and subsurface soil. This 6 

cleanup level was chosen because 1.84E-6 em/sec, a value representing the average soil 7 

permeability from 20 samples across the base, was used as the default for sites lacking 8 

permeability data (Appendix B); however, as requested by the PWD Env. Div., TPH detections 9 

in soil from 0 to 5 feet deep that exceed the TDEC cleanup level of 100 mg/kg will be designated 10 

for removal. As shown in Table 7.4.2, two SWMU 43 sample detections exceeded the TDEC II 

soil-cleanup value of 100 mg/kg. " 
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• TPH-DRO was detected in soil sample 043S000201 at a concentration of 408 mg/kg. 

• TPH was detected in soil sample 043S000204 at a concentration of 110 mg/kg . 

Inorganics in Soil 

Inorganic soil data for SWMU 43 samples are presented in Table 7.4.3. 

Table 7.4.3 
Assemblies G and H - SWMU 43 Inorganic Detections in Soil by Location (mglkg) 

RBCb RBCI> 
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Table 7.4.3 
Assemblies G and II - SWMU 43 Inorganic Deteclions in Soil by Location (mglkg) 

Depth RBC' RBC' SSL 
Location (in feet) Constituent RC" Industrial Residential (1 DAF)c 

043XOOOI 04' Arsenic (As) 20.3 3,8 0.43 1 

Barium (Ha) 265 14,000 SSO 82 

Beryllium (Be) 1.00 4\0 16 3 

Chromium (Cr) 28.3 6\0 23 2 

Cobalt (Co) 14.4 12,000 470 DNE 

Copper (Cu) 32.5 8.200 3\0 DNE 

Lead (Pb) 19.8 400 400 DNE 

Mercury (Hg) 0.18 DNE DNE DNE 

Nickel (Ni) 4.100 160 7 

Vanadium (V) 43.7 1,400 55 300 
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0.54 J 

16.1 

4.11 

13.4 

8.2 J 

0.03 
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Table 7.4.3 
Assemblies G and H - SWMU 43 Inorganic Detections in Soil by Location (mg/kg) 

Depth RBC' RBC' SSL 
Location (in reet~ Constituent RC' Industrial Residential (1 DAFt Result 

043XOOO2 04' Arsenic (As) 20.3 3.8 4.3 I ••• 
Barium (Ba) 2.5 14,000 550 82 I •• 

Beryllium (Be) 1.00 410 I. 3 0.87 

Chromiwu (er) 28.3 .10 23 2 18.3 

Cobalt (Co) 14.4 12,000 470 DNE 4.4 J 

Copper (Cu) 32.5 8.200 310 DNE 14.7 

Lead (Pb) 19.8 400 400 DNE 7.1 J 

Mercury (Hg) 0.18 DNE DNE DNE 0.06 

Nickel (Ni) 4.100 160 7 17.8 J 

Vanadium (1/) 43.7 1,400 55 300 28.2 

043XOOO3 04' Arsenic (As) 20.3 3.8 0.43 I 11.3 

Barium (Ba) 2.5 14,000 550 82 223 

Beryllium (Be) 1.00 410 16 3 0.76 

Catlmium (etl) 3.24 100 4 0.4 0.43 J 
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Table 7,4.3 
Assemblies G and H - SWMU 43 Inorganic Detections in Soil by Location (mglkg) 

Depth RBC' RBCb SSL 
Location (in feet) Constituent RC" Industrial Residential (1 DAF)" 

043XOOO3 04' Chromium (Cr) 28.3 610 23 2 

(cominued) Cobalt (Co) 14.4 12,000 470 DNE 

Copper (Cu) 32.5 8,200 310 DNE 

Lead (Pb) 19.8 400 400 DNE 

Mercury (Hg) 0.18 DNE DNE DNE 

Nic.kel (Ni) 4,100 160 7 

Vanadium (V) 43.7 1,400 55 300 

Zinc (Zn) , 109 61,000 2,300 620 

NOles: 

Result 

15,1 

8.8 J 

14.1 

16.9 J 

0.05 

24.5 J 

27.4 

44.5 J 

a = Background Reference Concenlration (RC) from the Reference Concentrations Technical Memorandum 
(August 27,1996, ElA&H). 

b IndUSlrial and residential RBCs from the Risk-Based Concentration Table (April 12, 1999, USEPA Region ill 
RBC Memo). 

c Soil Screening Level (SSL) from the Generic Screening Levels (May 1996, USEPA/QSWER SSLGuidance Document, 
EPA/540/R·95/128). 

d = Lead soil·cleanup value, as established by USEPA/QSWER uircctive #9355.4-12, substituted for RBC. 
RC value does not exist or RBC values do not apply to subsurface soil. 

DNE = Does nOI exist. 
J Constituent uelected at concentrations less Ihan the method reporting limil; value estimated. 
Bold indicales samples that exceed any of the standard reference values. 
BoldlltaIics indicate samples that were included in the PRE. 

As presented in Table 7.4.3, three of the 12 inorganics detected in surface soil at SWMU 43 

exceeded their RCs; one exceeded both its RC and residential and industrial RBCs; and four 2 

exceeded their soil-to-groundwater SSLs. 3 

• Arsenic was identified as a COPC because it exceeded its surface-soil RC (14.6 rug/kg), 4 

residential RBC (0.43 mg/kg), industrial RBC (3.8 mg/kg), and SSL (1 mg/kg) in 5 

two surface-soil samples: 043S000101 (32.9 mg/kg) and 043S000301 (\5.1 mg/kg) and (, 

exceeded its soil-te-groundwater SSL in all three subsurface soil samples. 7 
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• Lead exceeded its RC (26.0 mg/kg) in two surface soil samples: 043S000101 (38.4 mg/kg) 

and 043S000301 (28.8 mg/kg). 2 

• Cobalt exceeded its RC (16.0 mg/kg) in surface soil sample 043S000301 (17 mg/kg). 3 

• Barium, chromium, and nickel exceeded their soil-to-groundwater SSLs in all surface soil 4 

samples. , 

• Arsenic, barium, chromium, and nickel exceeded their soil-to-groundwater SSLs in all 6 

subsurface soil sampJes, Cadmium exceeded its soil-to-groundwater SSL in one subsurface 7 

soil sample. S 

Groundwater 9 

No groundwater samples were collected at SWMU 43. 10 

7.4.4 Preliminary Risk Evaluation II 

In accordance with Guidance on Preliminary Risk Evaluations for the Purpose of Reaching a 12 

Finding of Suitabiliry-to Lease (USEPA Region IV Memorandum, November 1994), the potential 13 

for a PRE was examined for SWMU 43 using data from surface-soil samples collected during the \4 

CSI (Table 7.4.4), Arsenic was identified as a COPC because it exceeded both its RC and its IS 

RBCs. Arsenic's HQ and excess cancer risk were calculated because arsenic can significantly 16 

contribute to both HI and cancer risk. The non-carcinogen arsenic RBC values of 610 mg/kg 17 

(industrial) and 23' mg/kg (residential) were used to calculate the HQ, while the carcinogen arsenic IS 

RBC values of3.8 mg/kg (industrial) and 0.43 mg/kg (residential) were used for the excess cancer 19 

risk. For more information on calculation of HQ and cancer risk, refer to Section 5. 20 
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Notes: 

Maximum 
Reported 

Table 7.4.4 
SWMU43 

Preliminary Risk Evaluation 

Residential Industrial 

Hazard 

RBC Risk-based concentration from USEPA. Region III April 1999 RBG Table; in accordance with USEPA Region IV 
Supplemental Guidance to RAGS Bulletin I, non-carcinogen RBCs above were conservatively adjusted to reflect a 
hazard quotient of 0.1. 

RC 
N 
C 
NA 
ILCR 

Reference concentration 
Non-carcinogen 
Carcinogen 
Not applicable 

=: Incremental1ifetime (excess) cancer risk 

PRE Conclusions 

The following conclusions are based on PRE data from surface-soil samples: 

Residential Land Use 

2 

3 

• Carcinogens: Arsenic was the only constituent examined in the PRE for cancer risk. The 4 

excess cancer risk was estimated to be 7. 7E-5, which is less than the risk threshold of lE-4 5 

for arsenic. Because the estimated value is less than the acceptable cancer risk value, this 6 

property is currently considered to be suitable for residential land use, as established in the 7 

USEPA Region IV November 1994 memorandum. 8 

• Non-carcinogens: The cumulative residential HI was estimated to be 1.4 due to the 9 

presence of arsenic, which is greater than the risk threshold of 1 for a residential land-use 10 

scenario. Because the estimated value is greater than the acceptable non-cancer risk value, II 

this property is currently considered to be unsuitable for residential land use, as established 12 

in the USEPA Region IV November 1994 memorandum. J3 
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• Carcinogens: The excess cancer risk for arsenic was determined to be 8.7E-6, which is 2 

less than the risk threshold of lE-4 for arsenic as an industrial land use scenario. Because 3 

the estimated value is less than the acceptable cancer risk value, this property is currently 4 

considered to be suitable for industrial land use, as established in the USEPA Region IV 5 

November 1994 memorandum. 6 

• Non-carcinogens: The HI for arsenic at this site was estimated to be 0.05, which is less 7 

than the risk threshold of 1 for an industrial land use scenario. Because the estimated value s 

is less than the acceptable non-cancer risk value, this property is currently considered to 9 

be suitable for industrial land use, as established by the USEPARegionIV November 1994 10 

memorandum. II 

7.4.5 Fate and Transport 12 

The approach for evaluating the fate and transport of Assemblies G and H contaminants was 13 

discussed in Section 6.2. This section applies that approach to contaminants detected at 14 

SWMU 43. Transport processes for contaminants other than those designated as COPCs are also 15 

discussed if they occur in mUltiple environmental media, or have the potential to migrate to other 16 

media. 17 

Potential migration pathways for contaminants at SWMU 43 include leaching from soil to 18 

groundwater and erosion of surface soil containing sorbed contaminants, which fanns sediment 19 

in drainage ways. Surface-soil analytical data indicate that no VOCs exceeded soil-to-air SSLs; 20 

therefore, the soil-to-air cross-media transport process is not discussed. 21 

Discussion of fate and transport is limited to organics that exceeded their soil-la-groundwater 22 

SSLs, inorganics that exceeded bOLh their SSLs and background RCs, and COPCs as detennined 23 
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by the PRE. The inorganics barium, chromium, and nickel exceeded their soil-to-groundwater 

SSLs, but are not discussed here because they did not exceed background Res. 2 

Fate and transport mechanisms are discussed for the following contaminants at SWMU 43: J 

• Arsenic is identified as a COPC because it exceeded its surface soil RC, residential RBC, 4 

and industrial RBC in two surface soil samples. Both non-carcinogenic and carcinogenic 5 

arsenic were identified as copes in the PRE. Arsenic also exceeded its SSL in all 6 

surface and subsurface soil samples. 7 

• Four organics - benzene, trichloroethene, ethylbenzene, and dieldrin - each exceeded 8 

their soil-to-groundwater SSLs in at least one sampling location. 9 

7.4.5.1 Soil-to-Groundwater Cross-Media Transport 10 

SWMU 43 contaminants that exhibit the potential for soU-to-groundwater transport, based on II 

comparison of soil concentratioru; to the groundwater-protection soil-screening criteria, are the 12 

inorganic arsenic; the pesticide dieldrin; and the organics benzene, ethylbenzene, and i3 

trichloroethene. 14 

Arsenic exceeded its SSL, Re, and residential and industrial RBCs in two samples. Arsenic is 15 

not considered a soil-to-groundwater migration concern because of its immobility in soil; however, 16 

the potential exists for leaching to groundwater based on the SSL and RC exceedances. No 17 

groundwater resurts are currently available for SWMU 43 inorganics. 18 

Dieldrin was detected in one surface-soil sample exceeding its SSL. Dieldrin may be attributed 19 

to basewide aerial application during [he 1950s and 1960s (E/A&H, June 1997). The potential 20 

for dieldrin to migrate to groundwater is not likely because of its low solubility, vapor pressure, 21 
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and Henry's law constant. Overall, dieldrin is anticipated to be immobile and persistent in the 

environment because of its affInity for binding to soil grains, not readily diffusing into 2 

groundwater. 3 

Benzene, ethylbenzene, and trichloroethene pose the greatest threat for leaching to underlying 4 

groundwater because of the chemical and physical properties of VOCs. VOCs have a limited 5 

tendency to sorb to solids and can be expected to be moderately to highly mobile in the 6 

environment. Although no groundwater samples were collected at SWMU 43, the relatively low 7 

VOC concentrations in soil are not expected to widely impact groundwater. 8 

7.4.5.2 Soil-to-Sediment Cross-Media Transport 9 

Contaminants detected in near-surface soil were evaluated to detennine their potential for transport 10 

by erosion in areas with vegetation or gravel cover. Drainage patterns and topography at II 

SWMU 43 were also examined to detennine whether site features would support contaminant 12 

transport. 13 

Contaminants detected in surface soil consist ofVOCs, SVOCs, pesticides, and inorganics. The 14 

majority of contaminants detected in surface soil are SVOCs. As described in Section 6, SVOCs 15 

tend to associate with soil particles and are relatively immobile in the environment, leading to a 16 

likelihood of greater persistence in soil. 17 

Surface water at SWMU 43 drains south toward a catch basin, and then flows west into a 18 

north-south drainage ditch. Erosion is necessary for surface-soil contaminants to becorne.mobile, 19 

and the majority of the area is covered with gravel and vegetation that will help prohibit soil 20 

erosion and sediment formation in the drainage ditch. 21 
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7.4.6 Conclusions and Recommendations 

The following conclusions and recommendations were developed from the investigation data: 2 

Conclusions 3 

• SWMU 43 is suitable only for industrial use because of the presence of arsenic in 4 

• 

• 

• 

concentrations exceeding the residential ill threshold and the presence of TeE in soil. 5 

Twenty-five organic compounds were detected in surface (0 to 1 foot bls) soil: 6 

Benzo(a)pyrene detected in one sample (043S000301) exceeded the residential 7 

RBC. 8 

TCE exceeded its soil-to-groundwater SSL at location 043X0003. 9 

TPH detected in one sample exceeded the TDEC cleanup level of 100 mg/kg. 10 

12 metals were detected in surface soil at SWMU 43. Of these: " 

Arsenic exceeded its Re, residential and industrial RBCs, and its SSL in two soil 12 

samples. 13 

Cadmium exceeded its soil-to-groundwater SSL in one subsurface soil sample, but 14 

is riot a significant threat to groundwater. 15 

Barium, chromium, and nickel exceeded their soil-to-groundwater SSLs in all 16 

surface and subsurface soil samples, but they are not considered a threat to 17 

groundwater. IS 
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• A PRE for SWMU 43 detennined the following: 

Non-carcinogen arsenic exceeds acceptable risk levels for the residential land-use 2 

scenario with an HI of 1.4, but not to the industrial land-use scenario. 3 

Carcinogen arsenic exceeds acceptable risk levels for the- residential and industrial 4 

land-use scenarios. 5 

Recommendations 6 

Based on the presence ofTCE and TPH in soil, an RFI is recommended for SWMU 43. including 7 

the characterization of the groundwater and a TPH-contaminated soil removal. 8 
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7.5 SWMU 47 - Former Hazardous Waste Accumulation Point 

SWMU 47, a former hazardous waste accumulation point, is a concrete block building on the 2 

south side of Building S-344 (former Sea Bees Compound), which is in the southwest corner of 3 

the NSA Mid-South Southside at the west end of Ticonderoga Street (fonnerly D Street; 4 

Figure 1.1). The SWMU is· a concrete pad- that joins a concrete wash rack and abuts 5 

Building S-344. A grass field south of the concrete extends approximately 50 feet to the 6 

north bank of a tributary (SWMU 38) of Big Creek Drainage Canal. SWMU 47 reportedly stored 7 

mineral spirits, waste oil, and hydraulic fluid between 1983 and 1992. No visual evidence of a 8 

release was identified during a 1990 inspection (ERC/EDGe, 1990). 9 

SWMU 47 and the surrounding area are characterized by relatively level, low-relief topography. 10 

Surrounding areas are covered with concrete or grass. Surface water drains south to an east-west II 

drainage ditch (SWMU 38), which flows west into Big Creek Drainage CanaL The regional 12 

and local hydrogeology are described in Sections 2.11 and 2.12, respectively, of 13 

the Comprehensive RFI Work Plan (E/A&H, October 1994). Site-specific geologic and 14 

hydrogeologic information and references are in Section 2 of this report and in Section 2.0 of 15 

the Assemblies Gand H CSI Work Plan (EnSafe, December 1997). Because soil and groundwater 16 

samples were collected by pushing DPT sampling tools to a predetermined depth without 17 

lithologic characterization, no additional site-specific lithologic information was collected 18 

during this investigation. 19 

7.5.1 Previous Sampling Activities 20 

No previous sampling is known to have been conducted at SWMU 47. 21 

7.5.2 Field Investigation 22 

The primary objective of the field investigation was to determine whether a release had occurred 23 

at SWMU 47. All samples were collected and processed according to Section 4 of the 24 

Comprehensive RFI Work Plan (E/A&H, October 1994). 25 
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Soil 

The soil investigation consisted of hand-auger sampling, as outlined in Section 4.4.4.3 of the 2 

Comprehensive NFl Work Plan (E/A&H, October 1994), at five locations inside and outside the 3 

perimeter of the concrete pad and wash rack at the southeast end of Building S-344 (Figure 7.S.1). 4 

Soil samples were collected from the surface below the grass (0 to 1 foot deep), and the subsurface 5 

(3 to 4 feet deep). The surface-soil samples were collected to assess risk and inspect for surface 6 

releases; subsurface samples were collected to indicate the extent of contamination if a release had 7 

occurred. 8 

Two surface-soil samples (047S000201 and 047SOOO601) were collected from the most visibly 9 

stained area and underwent FSA for risk-assessment purposes, while the other three surface-soil 10 

samples (047S000301, 047S00040l, and 047S000501) and three (047S000204, 047S000404, and II 

047S000604) of the proposed five subsurface-soil samples were analyzed for VOCs, SVOCs, 12 

Appendix IX metals, TPH, TPH-GRO, and TPH-DRO. These analyses include indicators of the 13 

types of materials once stored at SWMU 47. The 3 to 4 foot interval was not sampled at locations 14 

047X0003 and 047XOOOS because subsurface concrete pieces and other debris obstructed the 15 

hand auger. All soil samples were analyzed at Savannah Analytical Laboratory in 16 

Savannah, Georgia. 17 

Groundwater 18 

Groundwater samples were collected from the deep alluvium at two sample locations 19 

(047XOOOI and 047X0007). The groundwater investigation consisted of Geoprobe sampling for 20 

offsite-Iaboratory VOC analysis. VOCs were used as an indicator analysis because they include 21 

constituents of pe~oleum and solvents (common contaminants at NSA Mid-South) and because of 22 

the small sample volume required. Based on previous work at other SWMUs, it was estimated 23 

thal there would be a refusal depth of approximately SO feet using the Geoprobe equipment. The 24 

Geoprobe was able to penetrate through the upper alluvium into sand and gravel in the deep 25 

alluvium to a refusal depth of about SO feet. Groundwater samples were analyzed at 26 

Savannah Analytical Laboratory in Savannah, Georgia, for VOC analysis. 27 
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7.5.3 Confirmatory Sampling Results 

Tables and figures in this section present the analytical results for all CSI soil and groundwater 2 

samples. Values for organic analyses of soil are compared to corresponding RBCs for each 3 

compound for both residential and industrial scenarios, and with the SSL for protection of 4 

grouudwater as published in the USEPA Region III April 1999, REC Table (April 12, 1999). 5 

Inorganic results are compared to RCs from NSA Mid-South, residential and industrial RBCs, and 6 

SSLs. SSLs were taken from EPA15401R·951l28 (May 1996). Groundwater results are 7 

compared to tap-water RBCs from the USEPA Region ill tables and to MCLs published in the 8 

Drinking Water Regulations and Health Advisories Table (USEPA, October 1996). 9 

Organics in Soil 10 

Organic and TPH soil data for SWMU 47 samples are presented in Tables 7.5.1 and 7.5.2, II 

respectively. 12 

All polyaromatic hydrocarbons (PAHs) listed below are classified by USEPA as B2 carcinogens, 13 

and their carcinogenicity is addressed relative to that of benzo(a)pyrene, which has a slope factor 14 

of 7.3 kilograms per day per milligram (kg·day/mg). Toxicity Equivalence Factors (TEFs), also 15 

determined by USEPA, are multipliers that are applied to the detected concentrations. The results 16 

are subsequently summed and used to estimate the cancer risk posed by benzo(a)pyrene and other 17 

PARs with similar toxicology. BEQs were estimated in accordance with USEPA Region IV 18 

November 1995 Supplemental Guidance to RAGS Bulletin 2, as presented in Table 7.5.1 and 19 

discussed below. 

BEQs include the following: 

PAR 

Benzo(a)anthracene 

Benzo(b )fluoranthene 

TEF 

0.1 

0.1 
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Benzo(k)fluoranthene 0.01 

Benzo(a)pyrene 1.0 

Chrysene 0.001 

Dibenz(a,h)anthracene 1.0 

Indeno(1,2.3-<:d)pyrene 0.1 

2 

3 

4 

, 

Only BEQs greater than 100,Ltg/kg are included in the foJlowing table, indicated separately in a 6 

shaded box, followed by the PARs that are considered in its summation. After calculation, only 7 

the BEQ value is considered in a PRE and only BEQs whose values exceed both the RC and the 8 

residential or industrial RBCs of benzo(a)pyrene are considered copes. 9 

Table 7.5.1 
Assemblies G and 11 - SWMU 47 Organic Detections in Soil by Location (t.Iglkg) 

RBG" RBC" 
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Table 7.5.1 
Assemblies G and H - SWMU 47 Organic Detections in Soil by Location I}lglkg) 

04· 2-Butanone (MEl{) 1,200,000 47.000 DNE 7.31 

Acenaphthene 12.000,000 470,000 29,000 13} 

Acetone 20,000,000 7BO,ooo 800 76 

Anthracene 61,000,000 2,300,000 590,000 48 } 

BEQ 565 780 88 400 no 

Benzo(a)anthraccne 7,800 880 80 110J 

Benzo(iI)pyrene 565 780 88 400 89J 

Benzo(b )fluoranthene 7,BOO 880 200 861 

Benzo(k)fluoranthene 7B.000 B,800 2.000 85J 

Chrysene 7BO,000 88.000 8.000 ItO 1 

Oiethylphthalate 160,000,000 6,300,000 23.000 54} 

F1uoranthene 8,200,000 310,000 210,000 2501 

Phenanthrenet 6,100,000 230,000 210,000 1401 

Pyrene 6,100,000 230,000 210,000 2301 

bis(2-Ethylhcxyl)phthalate 410,000 46,000 IBO,ooo 2101 

(BEHP) 

0'· Acenaphthene 12,000,000 470,000 29,000 47 } 

Anthracene 61.000,000 2,300,000 590,000 1101 

BEQ 780 88 400 116 

Benzo(a)anthracene 7,BOO 880 80 160 J 

Benzo(a)pyrene 565 780 88 400 100 J 

Carbazole 290.000 32,000 30 56J 

Cluysene 780,000 88,000 8.000 170J 

Oi-n-bulylphthalate 20,000,000 7BO,000 ONE 410 J 
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Table 7.5.1 
Assemblies G and II - SWMU 47 Organic Detections in Soil by Location ~glkg) 

Depth RBC' RBC' 
Location (in feet) Contaminant RC" Industrial Residential 

047XOOO4 01' Fluoranthene 8,200,000 310.000 

(continued) Fluorene 8,200,000 310.000 

Naphthalene B,200,OOO 310,000 

6,100,000 230,000 

047X0005 01' Anthracene 61,000,000 2.300.000 

BEQ+ 565 780 .. 
Benzo(a)anlhraeene 7.800 880 

Benzo(b)nuoranlhene 7.800 880 

Benzo(k)f1uoranthene 7B.000 8.800 

Benzo{a)pyrcnc 565 780 88 

Chrysene 780.000 88,000 

lndeno( 1 ,2.3-cd)pyrcne 7,BOO 880 

Carbazole 290,000 32,000 

Diethylphthal~le 160.000.000 6,300.000 

Fluorantllene 8,200,000 310,000 

Phenanthrcnct 6,100,000 230,000 

Pyrene 6,100,000 230,000 

7-86 

SSL 
(1 DAF)c Result 

210,000 3801 

28,000 431 

4,000 23 I 

210,000 390 I 

590,000 1I0 J 

400 353 

80 320J 

200 250 J 

2.000 3601 

400 280 J 

8.000 3801 

700 120 J 

30 60J 

23,000 641 

210,000 6201 

210,000 9101 

210.000 430J 
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Table 7.5.1 
Assemblies G and H - SWMU 47 Organic Detections in Soil by Location ~glkg) 

Depth RBCb RBCb SSL 

04' Diethylphthalate 

Auoranthene 

Phenanthrenet 

Pyrene 

160,000.000 

8,200,000 

6,100,000 

6,100,000 

6,300,000 

310,000 

230,000 

230,000 

23,000 

210,000 

210,000 

210,000 

95J 

45J 

30 J 

55J 

Background Reference Concentration (RC) from the Reference Concentrations Tedmical Memorandum 
(August 27. 1996. ElA&H). 
Industrial and residential RBCs from the Risk-Based Concenlralion Table (April 12, 1999, USEPA Region III 
REC Memo). 
Soil Screening Level (SSL) from the Generic Screening Levels (May 1996, USEPA/OSWER SSL Guidance 
Document. EPAI540IR-95/128). 
RC value does not exist or RBC values lIo not apply 10 subsurfacc soil. 
Does not cxist. 
Contaminam detected at concenlrations less than the method reporting limit; value estimated. 
A preliminary remediation goal of I mg/kg has been set for PCBs based on Guidance on Remedial Aclions for 
Superfund Siles wilh PCB Comamillalion (USEPA. 1990) and on EPA effons to manage PCB contamination . 
Reference concenlration for dieldrin determined from base·wide background sampling and screening (Sur/ace Soil 
(0101/001) Backgrowul Dieldrin Concentrations at NSA Memphis. June 3. 1997 Tech Memo). 
Benzo(a)pyrene Equivalent (SEQ) was calculated in accordance with USEPA Region IV November 1995 
Supplemental Guidance 10 RAGS Bu/{elin 2. 

¢- = Value meets but does not exceed reference value. 
t Pyrene used as a surrogate. 
Bold indicates samples that exceed any of the standard reference values. 
Bold/Italics indicate samples included in PRE. 

As indicated in Tflble 7.5.1,31 contaminants were detected in SWMU 47 soil samples. The 

concentration of benzene in two samples met but did not exceed its soil-to-groundwater SSL. 2 

• Dieldrin is the only COPC for SWMU 47, It exceeded its RC (262 Ilg/kg). residential 3 

RBC (40 Ilg/kg), industrial RBC (360 Ilg/kg), and soil-to-groundwater SSL (0,2 Ilg/kg) 4 
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in soil sample, 047XOO0201 (420,ug/kg). Dieldrin also exceeded its soil-to-groundwater 

SSL in sample 047X000601 (26 )"glkg). 2 

• BEQ exceeded its residential RBC (88 )"glkg) in three samples: 047X000204 (110 )"glkg), 3 

047XOOO201 (245 )"glkg), and 047XOOO501 (353 )"glkg). 4 

• Carbazole exceeded its soil-to-groundwater SSL (30 )"glkg) in samples 047X000401 5 

(56 )"glkg) and 047X000501 (60 )"glkg). 

Table 7.5.2 
Assemblies G and H - SWMU 47 Petroleum Hydrocarbon Detections in Soil by Location (mglkg) 

047XQOO2 04' TPH 

TPH-DRO 

047XOOO4 04' TPH -DRO 

047XOOO6 01' TPH 

TPH -DRO 

Notes: 
DRO = Diesel range organics 
mg/kg milligrams per kilogram 
TPH Total petroleum hydrocarbons. 
TDEC TPII soil-cleanup level ranges from 100 mg/kg to 1,000 mg/kg. 
Bold indicates samples that exceed ilny of the ~tandard reference values. 

7-88 
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Because no RBC values exist for TPH or TPH-GROIDRO, TDEC soil-cleanup values were used 

for comparison. TDEC has established three cleanup concentrations for TPH - these are 2 

100 mg/kg, 500 mg/kg, and 1,000 mg/kg - depending on the soil permeability. Initially, the 3 

TDEC cleanup level of 500 mg/kg for total TPH in nondrinking water aquifers (Le., the upper 4 

alluvium), with soil permeabilities between 10-4 and 10-6 centimeters per second (cm/sec) 5 

(TDEC, 1997), was compared to total TPH concentrations in surface and subsurface soil. This 6 

cleanup level was chosen because 1.84E-6 cm/sec, a value representing the average soil 7 

penneability from 20 samples across the base, was used as the default for sites lacking 8 

permeability data (Appendix B); however, as requested by the PWD Env. Div., TPH detections 9 

in soil from 0 to 5 feet deep that exceed the TDEC cleanup level of 100 mg/kg will be designated 10 

for removal. As shown in Table 7.5.2, two SWMU 47 samples (047X000201 [320 mglkg], and 11 

047X000601 [340 mg/kg]) had detections exceeding the TDEC soil-cleanup value of 100 mg/kg. 12 

No SWMU 47 samples exceeded the 500 or 1,000 mg/kg TDEC soil-cleanup values. 13 

Inorganics in Soil 14 

Inorganic soil data for SWMU 47 samples are presented in Table 7.5.3. 15 

Table 7.5.3 
Assemblies G and H - SWMU 47 Inorganic Detections in Soil by Location (mg/kg) 

Depth RBCb RBCb SSL 
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Table 7.5.3 
Assemblies G and H - SWMU 47 Inorganic Detections in Soil by Location (mglkg) 

Depth RBCb RBCb SSL 

Q47XOOQ2 04' Arsenic (As) 20.3 3.8 0.43 1 

Barium (Ba) 265 14,000 550 82 

Beryllium (Be) 1.00 410 16 3 

Carlmiuin (Cd) 3.24 100 4 0.4 

Chromium (Cr) 28.3 610 23 2 

Coball (Co) 14.4 12,000 470 ONE 

Copper (Cu) 32.5 8,200 310 ONE 

Lead (Pb) 19.8 400 400 ONE 

Mercury (Hg) 0.18 ONE ONE ONE 

Nickel (Ni) 4.100 160 7 

Vanadium M 43.7 1.400 55 300 

Zinc (Zn) 109 61.000 2.300 620 

7-90 
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144 

0.43 J 

O.ll J 

10.6 

6.7 J 

12.2 

14.5 J 

0.03 

13.2J 

18.4 
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Table 7.5.3 
AssembJies G and H - SWMU 47 Inorganic Detections in Soil by Location (mg/kg) 

Depth RBCb RBCb SSL 

01' Arsenic (As) 14.6 3,8 0.43 1 7.7 

Barium (Ba) 223 14,000 550 82 109 

Beryllium (Be) 1.00 410 16 3 0.45 J 

Cadmium (Cd) 1.54 100 4 0.4 0.38 J 

Chromium (Cr) 24.0 610 23 2 12.2 

Cobal[ (Co) 16.0 12,000 470 ONE 5.8 J 

Copper (Cu) 24.2 8,200 310 ONE 21.3 

Lead (Pb) 26.0 400' 400' ONE 33.2 J 

Mercury (Hg) 0.46 ONE ONE ONE 0.06 

Nickel (Ni) 20.6 4,100 160 7 12.6J 

Vanadium (V) 45.1 1,400 55 300 19.7 

Zinc (Zn) 98 61,000 2,300 620 I06J 

7-91 



Conjirmt1tory Sampling invesrigation Repon 
Assemblies Gand H -SWMUs 23. 24. 41. 43. 47. 48. 49. arul6J 
NSA Mid-Sourh - Millington. TelUlessee 
Revision: 2; April 28. 2000 

Table 7.5.3 
Assemblies G and H - SWMU 47 Inorganic Detections in Soil by Location (mglkg) 

RBCb SSL 

047X0005 01' Arsenic (As) 14.6 3.8 0.43 1 

Barium (Ba) 223 14.000 550 82 

Beryllium (Be) 1.00 410 16 3 

Cadmium (Cd) 1.54 100 4 0.4 

Chromium (Cr) 24.0 610 23 2 

Caball (Co) 16.0 12,000 470 ONE 

Copper (Cu) 24.2 8.200 310 ONE 

Lead (Pb) 26.0 400' 400' ONE 

Mercury (Hg) 0.46 ONE ONE ONE 

Nickel (Ni) 20.6 4.100 160 7 

Vanadium (V) 45.1 1,400 55 300 

Zinc (Zo) 98 61,000 2.300 620 

7-92 
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7 

82.6 

0.32J 

0.23 J 

9 

4.9 J 

11.6 

35.7 J 

0.04 

9.4J 

15.2 

53.4 J 
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Notes: 
a ~ 

b ~ 

, ~ 

d 

ONE 
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Table 7.5.3 
Assemblies G and H - SWMU 47 Inorganic Detections in Soil by Location (mg/kg) 

Dcpth RBC b RBCb SSL 

04' Arsenic (As) 

Barium (8a) 

Beryllium (Be) 

Cadmium (Cd) 

Chromium (Ce) 

Coball (Co) 

Copper (Cu) 

Lead (Pb) 

Mercury (Hg) 

Nickel (Ni) 

Vanadium (V) 

Zinc (Zn) 

20.3 

265 

1.00 

3.24 

28.3 

14.4 

32.5 

19.8 

0.18 

43.7 

109 

3.8 0,43 1 

14,000 550 82 

410 16 3 

100 4 0.4 

610 23 2 

12,000 470 ONE 

8,200 310 ONE 

400 400 ONE 

ONE ONE ONE 

4,100 160 7 

1,400 55 300 

61,000 2,300 620 

3.2 

38.7 

0.15 J 

0.16 J 

5,5 

2.5 J 

4.5 

8.2 J 

0.06 

5.3 J 

8.5 

22.4 J 

Background Reference Concentration (RC) from the Reference Concentrations Technical Memorandum 
(August 27, 1996, ElA&H). 
Industrial and residential RBCs from the Risk-Based Concentration Table (April 12, 1999, USEPA Region III 
RBC Memo). 
Soil Screening Level (SSL) from the Generic Screening Levels (May 1996, USEPAlOSWER SSL Guidance 
Document, EPAI540/R·95/128). 
Lead soil-cleanup value, as established by USEPAIOSWER directive #9355.4-12, substituted for RBC. 
RC value. does not exist or RBC values do not apply to subsurface soil. 
Does not exist. 

J ~ Constituent detected at concentrations less than the method reporting limit; value estimated. 
Bold indicates samples thai exceed any of the standard reference values. 
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As presented in Table 7.5.3, none of the 13 inorganics detected at SWMU 47 exceeded both its 

RC and residential or industrial RBCs; therefore, no inorganics were retained as copes or 2 

included in the PRE calculation. The following inorganics exceeded one or more of the standard 3 

reference values. 4 

• Arsenic exceeded its residential (0.43 mg/kg) and industrial (3.8 mg/kg) RBCs and its 5 

soil- to-groundwater SSL (1 mg/kg) in all five surface-soil samples. Arsenic exceeded its 6 

residential (0.43 mg/kg) RBC in all three subsurface samples and its industrial (3.8 mg/kg) 7 

RBC in two samples (047XOOO204 and 047X000404). It exceeded its soil-to-groundwater 8 

SSL in all three subsurface-soil samples. 9 

• Barium exceeded its soil-to-groundwater SSL (82 mg/kg) in all five surface-soil samples, 10 

and two of the three subsurface-soil samples (047X000204 and 047X000404). 11 

12 

• Lead exceeded its surface-soil RC (26.0 mg/kg) in four of the five surface-soil samples, 13 

and its subsurface-soil RC (19.8 mg/kg) in one sample. 14 

• Chromium and nickel exceeded their soil-to-groundwater SSLs (2 mg/kg and 7 mg/kg, 15 

respectively) in all five surface-soil samples. Chromium also exceeded its 16 

soil-to-groundwater SSL in all three subsurface-soil samples, and nickel exceeded its 17 

soil-to-groundwater SSL in two of the three subsurface-soil samples (047X000204 and 18 

047X000404). 19 

• Cadmium exceeded its soil-to-groundwater SSL (0.4 mg/kg) in sample 047X000301 20 

(0.47 mg/kg). 21 

• Zinc excceded its surface-soil RC (98 mg/kg) in sample 047X000401 (106 mg/kg). 22 
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No contaminants were detected in the two groundwater samples taken at SWMU 47. 2 

7.5.4 Preliminary Risk Evaluation 3 

In accordance with Guidance on Preliminary Risk Evaluations for ehe Purpose of Reaching a 4 

Finding o/Suitability to Lease (USEPA Region IV Memorandum, November 1994), the potential 5 

for a PRE was examined for SWMU 47 using data from surface-soil samples collected during the 6 

CSI (Table 7.5.4). Only one COPC was identified at SWMU 47. Dieldrin was detected in sample 7 

047X000201 at a concentration of 420 .ug/kg, exceeding its RC, residential and industrial RBCs, 8 

and its soil-to-groundwater SSL. All non-carcinogen RBC values are shown as adjusted screening 9 

RECs where the value from the USEPA Risk-Based Concentration Table (April 1999) is multiplied 10 

by 0.1. For more information on the calculation of HQ and cancer risk, refer to Section 5. 11 

Sum 

Notes: 

Maximum 
Reported 

Table 7.5.4 
SWMU47 

Preliminary Risk Evaluation 

Residential 

Hazard 

NA 1.1E-5 

Industrial 

Hazard 

NA 1.2E-6 

RBC Risk-based concentration from USEPA Region IJl'sJune 1996 RBC Table; in accordance with USEPA RegionlV's 
Supplemental Guidance to RAGS Bulletin I, non-carcinogen RBCs above were conservatively adjusted to renect 
a hazard quotienl of 0.1. 

RC Referen~ concentration 
N Non·carcinogen 
C ~ Carcinogen 
NA NO! applicable 
ILeR ;: Incrcmentilllifelime (excess) cancer risk 
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PRE Conclusions 

The following conclusions are based on CSI and PRE data for surface soil: 

Residential Land Use 

2 

3 

• Carcinogens: The excess cancer risk for dieldrin at SWMU 47 was estimated to be 4 

1.1E-5, which is less than the risk threshold of 1E-4 for a residential scenario thus this 5 

property is suitable for residential land use, as established in the USEPA Region IV 6 

. November 1994 memorandum. 7 

• Non-carcinogens: No non-carcinogens were detected in quantities requiring a PRE. 8 

Industrial Land Use 9 

• Carcinogens: The excess cancer risk for dieldrin at SWMU 47 was estimated to be to 

1.2E-6. which is less than the risk threshold of 1E-4 for an industrial scenario thus this II 

property is suitable for industrial land use, as established in the USEPA Region IV 12 

November 1994 memorandum. 13 

• Non-carcinogens: No non-carcinogens were detected in quantities requiring a PRE. 14 

7.5.5 Fate and Transport 15 

Evaluation of contaminant fate and transport for Assemblies G and H is discussed in 16 

Section 6.2. This section applies that approach to contaminants detected at SWMU 47. 17 

Transport processes for contaminants other than those designated as COPCs are also 18 

discussed if they occur in mUltiple environmental media or have the potential to migrate 19 

to other media. 20 
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Potential migration pathways for contaminants at SWMU 47 include leaching from soil to 

groundwater and erosion of surface soil containing sorbed contaminants from the unpaved, 2 

grassy areas, fanning sediments in drainage ways. Surface-soil analytical data indicate that no 3 

VOCs exceeded their respective soil-to-air SSL; therefore, the soil-to-air cross-media transport 4 

process is not discussed. 5 

7.5.5.1 Soil-to-Groundwater Cross-Media Transport 6 

The pesticide dieldrin and the organics benzo(a)anthracene, benzo(b)fluoranthene, and carbazole 7 

are the SWMU 47 contaminants that exhibit the potential for soil-to-groundwater transport, based 8 

on comparison of soil concentrations to the groundwater-protection soil-screening criteria. No 9 

volatile organics exceeded their soil-to-groundwater SSLs in surface or subsurface soil. The 10 

inorganics arsenic, barium, chromium, nickel, and cadmium exceeded their soil-to-groundwater II 

SSLs in at least one sampling location, but none exceeded their background Res. The only 12 

inorganics that exceeded their background RCs are lead, which does not have a soil-to- 13 

groundwater SSL, and zinc, which did not exceed its SSL. 14 

Benzo(a)anthracene exceeded its SSL in four samples, three of which were surface soil. 15 

Benzo(b)fluoranthene exceeded its SSL in two surface samples, as did carbazole. Dieldrin 16 

exceeded its SSL in two surface samples, and is also considered a COPC by the PRE. As 17 

discussed in Section 6, SVOCs and pesticides are relatively immobile in the envirorunent and 18 

may persist for long periods of time. Both of these contaminant types possess high Koc 19 

values (relative to VOCs), making them more likely to sorb to solids and not readily diffusing to 20 

underlying groundwater. Because none of these contaminants were detected in SWMU 47 21 

groundwater samples, it is unlikely that they will widely impact groundwater. 22 
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7.5.5.2 Soil-to-Sediment Cross-Media Transport 

Contaminants detected in surface soil were evaluated to detennine their potential for transport by 2 

erosion. Drainage patterns, cover type (vegetation, asphalt, etc.), and topography at SWMU 47 3 

were also examined to determine whether site features would support contaminant transport. 4 

Contaminants detected in surface soil consist of SVOCs, pesticides, and inorganics. SVOCs and 5 

pesticides tend to sorb to soil particles and are relatively immobile in the environment. Inorganics 6 

do not degrade, but may change chemical form or speciation in the environment. Like SVOCs 7 

and pesticides, inorganics tend to sorb to soil particles, rendering them immobile apart from these 8 

particles. 9 

The concrete cover at SWMU 47 leaves little potential for surface soil to erode and fonn 10 

sediments that can become mobile via surface water (as a result of precipitation). However. II 

the grassy area to the south drains toward a drainage ditch (SWMU 38) that ultimately leads to 12 

Big Creek Drainage Canal. Vegetative cover in this area should restrict soil-sorbed 13 

contaminants from becoming mobile, unless this cover is removed. 14 

7.5.6 Conclusions and Recommendations 15 

The following conclusions and recommendations are based on the data from this investigation: 16 

Conclusions 17 

• SWMU 47 is acceptable for industrial or residential land use. 18 

• Twenty-nine organic compounds were detected in surface (0 to 1 foot bls) soil. Of these, 19 

dieldrin was the only one retained as a cope because dieldrin exceeded its RC, industrial 2U 

and residential RBC, and its soil-to-groundwater SSL in one sample. Dieldrin did not, 21 

however. exceed the excess cancer risk. 22 
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• TPH detected in two locations exceeded the TDEC cleanup level of 100 mg/kg. 

• Thirteen metals were detected in surface soil at SWMU 47. Of these. none were retained 2 

• 

as COPCs and all did not exceed the acceptable risk levels. 3 

A PRE for SWMU 47 determined the following: 4 

Non--carcinogen: No non·carcinogens were identified requiring a PRE. 5 

Carcinogen: Dieldrin was identified as the only COPC, but it did not exceed the 6 

excess cancer risk of lE-4 and is not considered a risk to either the residential or 7 

industrial land·use scenarios. 8 

Recommendations 9 

Based on the CSI, the removal of TPH·contaminated soil is recommended for SWMU 47. 10 
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7.6 SWMU 48 - Hazardous Waste Accumulation Points 

SWMU 48, an open area of unprotected ground surface, consists of various inactive hazardous 2 

waste accumulation points for containerized paint thinner and degreasing agents on the service side J 

(west side) of the Building S-9 complex, just outside the overhead work bays doors. It has no 4 

containment, and is bordered by Building S-9 on the east and south and SWMU 17 on the west. 5 

SWMU 48, approximately 150 feet north of Ticonderoga Avenue (fonnerly D Street) (Figure 1.1), 6 

reportedly operated since 1950 as a storage area for waste thinners, degreasers, and batteries. No 7 

evidence of a release was visible at this inactive SWMU during the RFA (ERe/EDGe, 1990). 8 

SWMU 17, sampled in conjunction with SWMU 48, consisted of an underground waste 9 

tank (UWT), removed in 1996, located approximately 100 feet east of Kearsarge Avenue 10 

(formerly 1st Avenue) on the NSA Mid-South Southside in the Building S-9 complex. No 11 

evidence ofa release was visible at SWMU 17 during the RFA (ERC/EDGe, 1990), but data from 12 

the Voluntary Corrective Action (VCA) removal in June of 1996 of the UWT at SWMU 17, 13 

indicate that a release had occurred before the UWT was removed. The period of operation for 14 

SWMU 17 is unknown. 15 

SWMU 48 and the surrounding area, including SWMU 17, are characterized by relatively 16 

level, low-relief topography. The immediate area is covered by gravel or asphalt and 17 

descends slightly south and west toward a north-south drainage ditch (SWMU 38), which flows 18 

south into Big Creek Drainage Canal. The regional and local hydrogeology are described in 19 

Sections 2.11 and 2.12, respectively, of the Comprehensive RFI Work Plan (E/A&H, 20 

October 1994). Site-specific geologic and hydrogeologic information and references are in 21 

Section 2 of this report and in Section 2.0 of the Assemblies G and H CSI Work Plan 22 

(EnSafe, December 1997). 23 
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7.6.1 Previous Sampling Activities 

No previous sampling is known to have been conducted at SWMU 48. 2 

7.6.2 Field lovestigation 3 

The primary objective of the field investigation was to detennine whether a release had occurred 4 

at SWMU 17 or SWMU 48. Although SWMU 17 was investigated with SWMU 48, sample 5 

results will be addressed in the Assembly F RFI Report, to be completed in November 1999. All 6 

samples were collected and processed according to Section 4 of the Comprehensive RFI Work Plan 7 

(E/A&H, October 1994). 8 

Soil 9 

The soil investigation consisted of hand-auger sampling (as outlined in Section 4.4.4.3 of the 10 

Comprehensive RFIWork Plan [E/A&H, October 1994]) for offsite laboratory analysis. Eight soil II 

samples were collected from four locations (048XOOOl, 048X0002, 048X0003, and 048X0OO4), 12 

as shown in Figure 7.6.1, one outside each bay on the western side of Building S-9 in the area of 13 

the hazardous waste accumulation point (SWMU 48). Two samples were collected at each 14 

location, one below the asphalt/concrete (to approximately 1 foot deep) and one 3 to 4 feet deep 15 

using a hand auger. The surface-soil samples were used to inspect for surface releases, and 16 

subsurface samples were used to better defme the vertical extent of contamination. The soil 17 

samples were analyzed for VOCs, DRO, GRO, TPH, and Appendix IX metals. Analytical 18 

methods included analytes that indicate what types of materials were stored at SWMU 48. 19 

Soil samples were also collected at SWMU 17. Geoprobe samples were collected from 20 

12 to 15 feet deep as shown on Figure 7.6.1. All of the soil samples were analyzed at 21 

Savannah Analytical Laboratory in Savannah, Georgia. 22 
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No groundwater investigation was undertaken at SWMU 48, but five samples were collected at 2 

SWMU 17 (Figure 7.6.1). Results will be included in the RCRA Facility Investigation Repon, 3 

Assembly F SWMUs - 17, 19, 20, 22, 39, and 63, Millington, Tennessee; Rev: 0, 4 

February 4, 2000. All groundwater samples were analyzed at Savannah Analytical Laboratory 5 

in Savannah, Georgia. 6 

7.6.3 Conrmnatory Sampling Results 7 

Tables and figures in this section present the analytical results for all CSI soil samples. Values 8 

for organic analyses of soil are compared to each compound's corresponding RBC for both 9 

residential and industrial scenarios and with the SSL for protection of groundwater, as published 10 

in the USEPA Region III Apri11999, RBCTabie (April 12, 1999). Inorganic results are compared 11 

to RCs from NSA Mid-South, residential and industrial RBCs, and SSLs. SSLs were taken from 12 

EPA15401R·951128 (May 1996). 13 

Organics in Soil 14 

Organic and TPH soil data for SWMU 48 samples are presented in Tables 7.6.1 and 7.6.2, 15 

respectively. 

Table 7.6.1 
Assemblies G and H - SWMU 48 Organic Detections in Soil by Location (uglkg) 

048Xoool 

048)(000;,< 
048XOO02 

Depth SSL 

04' Acetone 20,000,000 

04' Acetone 20,000,000 

7-105 

780,000 

780,000 

800 

S(.j 

800 

16 

48 J 

~l,:: 
16 J 
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Table 7.6.1 
Assemblies G and H - SWMU 48 Organic: Detections in Soil by Location (p.g/kg) 

SSL 

O4SX0003 04' Acetone 20,000,000 7S0,ooo SOO 

O4SXOOO4 04' Acetone 20,000,000 7S0,ooo SOO 

Notes: 

110 

15 J 

a Indusuial and rcsillcntial RBCs from the Risk-Based Concellfration Table (April 12, 1999. USEPA Region ill 
RBC Memo). 

b Soil Screening Level (SSL) from the Generic Screening Levels (May 1996. USEPA/OSWER SSL Guidance Document, 
EPAl540/R-95/128). 
RBe value does not apply to subsurface soil. 

J :=: Contaminant detected at concentrations less than the method reponing limit; value estimated. 

As indicated in Table 7.6.1, acetone was the only organic contaminant detected. All detections 

in surface-soil samples were less than the residential and industrial RBCs and soil-to-groundwater 2 

SSL of acetone. No acetone detection in subsurface soil exceeded its soil-to-groundwater SSL. J 

Acetone is a conunon laboratory contaminant and mayor may not be a laboratory artifact. No 4 

COPCs were determined from organics detected at SWMU 48. 5 

Table 7.6.2 
Assemblies G and H - SWMU 48 Petroleum Hydrocarbon Detections in Soil by Location (mglkg) 
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Table 7.6.2 
Assemblies G and H - SWMU 48 Petroleum Hydrocarbon Detections in Soil by Location (mglkg) 

Location Depth (in feet) 

048XOOO2 04' 

048XOOO3 04' 

048XOOO4 04' 

Noles: 
DRO = Diesel range organics 
GRO = Gasoline range organics 
mg/kg = milligrams per kilogram 
TPH = Total pelroleum hydrocarbons. 

Constituent 

TPH·GRO 

TPH 

TPH 

TPH 

TDEC TPH soil-cleanup level ranges from 100 mglkg to 1,000 mglkg. 
Bold indicates samples that exceed any of !he standard reference values. 

Result 

0.61 

ISO J 

84 J 

140J 

Because no RBC values exist for TPH or TPH-GRO/DRO. TDEC soil-cleanup values were used 

for comparison. TDEC has established three cleanup concentrations for TPH - these are 2 

100 mg/kg, 500 mg/kg, and 1,000 mg/kg - depending on the soil penneability. Initially, the 3 

TDEC cleanup level of 500 mg/kg for total TPH in nondrinking water aquifers (i.e., the upper 4 

alluvium), with soil permeabilities between 10-4 and 10-6 centimeters per second (cm/sec) 5 

(TDEC. 1997), was compared to total TPH concentrations in surface and subsurface soil. This 6 

cleanup level was chosen because 1.84E-6 em/sec, a value representing the average soil 7 

permeability from 20 samples across the base, was used as the default for sites lacking 8 

permeability data (Appendix B); however, as requested by the PWD Env _ Div _, TPH detections 9 

in soil from 0 to 5 feel deep that exceed the TDEC cleanup level of 100 mg/kg will be designated 10 

for removal. As shown in Table 7.6.2, seven SWMU 48 sample deteclions exceeded the TDEC II 
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soil-cleanup value of 100 mg/kg. No detections exceeded the 500 or 1,000 mg/kg TDEC 

soil-cleanup levels. 2 

Inorganics in Soil 3 

Inorganic soil data for SWMU 48 samples are presented in table 7.6.3. 4 

Table 7.6.3 
Assemblies G and H - SWMU 48 Inorganic Detcctions in Soil by Localion (mglkg) 

Deplb RC" RBCb RBCb SSL 

04SXOOOI 04' Antimony (Sb) 82 3.1 0.3 0.63 J 

Arsenic (As) 20.3 3.8 0.43 1 11.3 

Barium (Ba) 265 14,000 550 82 83.8 

Chromium (Cr) 28.3 610 23 2 16 J 

Cobalt (Co) 14.4 12,000 470 ONE 7.5 

Copper (Cu) 32.5 8,200 310 ONE 17.4 

Le,d (Pb) 19.8 400 400 ONE 14.7 J 

Mercury (Hg) O.IS ONE ONE ONE 0.03 J 

Nickel (Ni) 4,100 160 7 15.1 J 

Selenium (Sc) 1,000 39 0.3 0.74 J 
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Table 7.6.3 
Assemblies G and H - SWMU 48 Inorganic Detectioru; in Soil by Location (mglkg) 

Depth Re' RBe' 
(in feet) Constituent Surface Industrial 

04' Vanadium M 43.7 1,400 

Zinc (Zn) 109 61,000 

04' Arsenic (As) 20.3 3,8 

Barium (Ba) 265 14,000 

Chromium (Cr) 28.3 610 

Cobalt (Co) 14.4 12,000 

Copper (Co) 32.5 8,200 

Lead (Pb) 19.8 400 

Mercury (Hg) 0.18 DNE 

Nickel (Ni) 4,100 

Selenium (Se) 1,000 

Vanadium (V) 43.7 1,400 

Zinc (Zn) 109 61,000 

7·109 

RBe' 
Residential 

55 

2,300 

0.43 

550 

23 

470 

310 

400 

ONE 

160 

39 

55 

2,300 

SSL 
(IDAF)" 

300 

620 

1 

82 

2 

DNE 

DNE 

DNE 

ONE 

7 

0.3 

300 

620 

Result 

31 

47.8 J 

12.6 

96.7 

18.1 J 

8.8 

18.3 

13.7 J 

0.03 J 

lS.SJ 

0.42J 

29.2 

49.8 J 
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Table 7.6.3 
Assemblics G and H - SWMU 48 Inorganic Detection<> in Soil by Location (mg/kg) 

Depth Rca RBCb RBCb SSL 

048X0003 04' Arsenic (As) 20.3 3,8 0.43 1 

Barium (Ba) 265 14,000 550 82 

Chromium (Cr) 28.3 610 23 2 

Coball (Co)* 14.4 12,000 470 ONE 

Copper (Cu) 32.5 8,200 310 ONE 

Le,d (Ph) 19.8 400 400 ONE 

Mercury (Hg) 0.18 ONE ONE ONE 

Nickel (Ni) 4,100 160 7 

Vanadium (V) 43.7 1,400 55 300 

Zinc (Zn) 109 61,000 2,300 620 

NickeI-(N1) 20.6 .160 .' 

7-110 

13 

80.9 

IJ.ZJ 

\4.4 

18.6 

18.1 J 

0.02 J 

16.3 J 

28.1 

55.7 J 
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Table 7.6.3 
Assemblies G and H - SWMU 48 Inorganic Detections in Soil by Location (mglkg) 

Depth RC- RBCb RBCb SSL 

04' Arsenic (As) 20.3 3.8 0.43 1 11.9 

Barium (Ba) 265 14,000 550 82 183 

Beryllium (Be) 1.00 410 16 3 0.84 

Chromium (Cr) 28.3 610 23 2 14.6J 

Cobalt (Co) 14.4 12,000 470 DNE 12.3 

Copper (Cu) 32.5 8,200 310 DNE 18.4 

Le,d (Pb) 19.8 400 400 DNE 13.8 J 

Mercury (Hg) 0.18 DNE DNE DNE 0.01 J 

Nickel (Ni) 4.100 160 7 19.2 J 

Vanadium (V) 43.7 1,400 55 300 24.4 

Zinc (Zn) 109 61,000 2.300 620 68.5 J 

Background Reference Concenlration (RC) from the Reference Concellfrations Technical Memorandum 
(August 27, 1996, ElA&H). 
Industrial and residential RBCs from the Risk-Bosed Concentration Table (April 12, 1999, USEPA Region III 
RBC Memo). 
Soil Screening Level (SSL) from the Generic Screening Levels (May 1996, USEPA/OSWER SSL Guidance 
Document, EPAl540/R-951128). 
Lead soil--cleanuJl value. as established by USEPA/OSWER directive #9355.4-12, substituted for RBC. 
Does not exisl. 
RC value does not exist or RBC value does not apply to subsurface soil. 
Constituent detected at concentrations less than the method reponing limit; value estimated . 
Detection meets but does not exceed standard reference value. 

Bold indicates samples that exceed any of Lhe standard reference values. 
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As presented in Table 7.6.3, none of 15 inorganics detected at SWMU 48 exceeded both 

surface-soil RCs and industrial or residential RBCs. One inorganic exceeded its residential and 2 

industrial RBC,.seven exceeded their soil-to-groundwater SSLs in surface soil, and six exceeded 3 

their soil-to-groundwater SSLs in subsurface soil. 4 

• Arsenic exceeded its residential (0.43 mg/kg) and industrial (3.8 mg/kg) RBCs in all 5 

four surface-soil samples and all four subsurface-soil samples, but did not exceed its RC 6 

and therefore was not calculated in a PRE. Arsenic exceeded its soil-to-groundwater SSL 7 

(I mg/kg) in a11 soil samples. 8 

• Cobalt exceeded its surface·soil RC (16.0 mg/kg) in sample 048XOOO20l (23.6 mg/kg). 9 

• Barium exceeded its soil-to-groundwater SSL (82 mg/kg) in two surface-soil 10 

samples - 048X000201 (86.9 mg/kg) and 048X000301 (118 mg/kg) and three II 

subsurface-soil samples - 048XOOOI04 (83.8 mg/kg), 048X000204 (96.7 rng/kg), 12 

048X000404 (183 rng/kg). IJ 

• . Chromium and nickel exceeded their soil-la-groundwater SSLs (2 mg/kg and 7 mg/kg, 14 

respectively) in all surface- and subsurface-soil samples. 15 

• Selenium exceeded its soil-to-groundwater SSL (0.3 mg/kg) in three samples: 16 

048XOOO!04 (0.74 mg/kg), 048X000201 (0.42 mg/kg), and 048X000204 (0.42 rng/kg). 17 

• Antimony exceeded its soil-to-groundwater SSL (0.3 mg/kg) in two samples: 048XOOOI04 IS 

(0.63 mg/kg) and 048X000401 (0.43 mg/kg). 19 
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• Thallium exceeded its soil-to-groundwater SSL (0.04 mg/kg) in sample 048X000401 

(0.75 mg/kg). 2 

7.6.4 Preliminary Risk Evaluation 3 

In accordance with Guidance on Preliminary Risk Evaluations for the Purpose of Reaching a 4 

Finding of Suitability to Lease (USEPA Region IV Memorandum, November 1994), the potential 5 

for a PRE was examined for SWMU 48 using data from surface-soil samples collected during the 6 

CSI. It was determined that a PRE was unnecessary because no COPCs were identified. For 7 

more infonnation on calculation of the HI and excess cancer risk, refer to Section 5. 8 

PRE Conclusions 9 

Based on the CSI data, no contaminant was detected at concentrations warranting a PRE. 10 

Therefore, under PRE guidelines and based on the surface and subsurface-soil results, SWMU 48 II 

is suitable for residential or industrial land use. Groundwater is being addressed under the 12 

SWMU 17RFI. J3 

7.6.5 Fate and Transport 14 

Evaluation of contaminant fate and transport for Assemblies G and H is discussed in Section 6.2. 15 

This section applies that approach to contaminants detected at SWMU 48. Transport processes 16 

for contaminants other than those designated as copes are also discussed if they occur in mUltiple 17 

environmental media or have the potential to migrate to other media. Because no copes were 18 

determined, other contaminants were examined for the migration potential. 19 

Potential migration pathways for contaminants at SWMU 48 include leaching from soil to 20 

groundwater and erosion of surface soil containing sorbed contaminants from the unpaved, 21 

grass-covered areas, forming sediments in drainage ways. Surface-soil analytical data indicate that 22 
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no VOCs exceeded their respective soil-to-air SSL; therefore, the soil-to-air cross-media transport 

process is not discussed. 2 

7.6.5.1 SoiI-to-Groundwater Cross-Media Transport 3 

Based on comparison of soil concentratio~s to the groundwater-protection soil-screening criteria, 4 

no SWMU 48 contaminants exhibit the potential for soil-to-groundwater transport. S 

The following inorganics exceeded their soil-to-groundwater SSL, but none exceeded background 6 

RCs: antimony, arsenic, barium, chromium, nickel, selenium, and thallium. The only inorganic 7 

[Q exceed its background RC was cobalt, which does not have an established SSL. 8 

Since no contaminants have the potential to leach from soil to underlying groundwater, the 9 

soil-to-groundwater transport process is not significant at SWMU 48. 10 

7.6.5.2 Soil-to-Sediment Cross-Media Transport 11 

Contaminants detected in surface soil were evaluated to determine their potential for transport by 12 

erosion. Drainage patterns, cover type (vegetative, asphalt, etc.), and topography at SWMU 48 13 

were also examined to determine whether site features would support contaminant transport. 14 

Contaminants detected in surface soil consist of inorganics and the voe acetone. As described IS 

in Section 6, inorganics tend to sorb to soil particles, rendering them immobile apart from these 16 

particles become mobile. 17 

Drainage patterns and the cover type at SWMU 48 leave little potential for surface soil to erode IR 

and form sediments that can become mobile via surface water; therefore, the soil-to-sediment 19 

transport process at SWMU 48 is not considered significanL. 20 
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7.6.6 Conclusions and Recommendations 

The following conclusions and recommendations are based on the CSI data : 

Conclusions 

2 

3 

• SWMU 48 is suitable for residential or industtial use. 4 

• Acetone was the only organic compound detected in surface (0 to 1 foot bls) and 5 

subsurface (3 to 4 feet bls) soil; however, it did not exceed any reference values. 6 

• TPH exceeded the TDEC cleanup value of 100 mg/kg at all four surface-soil locations and 7 

in three of the subsurface~soil samples. , 

• Fourteen metals were detected in surface soil at SWMU 48. Of these, none were retained 9 

as COPCs. 10 

• A PRE was not performed for SWMU 48 because no COPCs were identified. II 

Recommendations 12 

Based on the CSI surface soil results and subsurface soil results, the removal ofTPHcontaminated 13 

soil is recommended for SWMU 48. 14 
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7.7 SWMU 49 - Navy Excbange Service Station 

SWMU 49 is approximately 150 feet north of Navy Road (Figure 1.1) on the NSA Mid-South 2 

Northside. SWMU 49 is bounded on the north by a wooded area and on the south by SWMU 19, 3 

Navy Road, and Building N-341 of the Navy Exchange Service Station. SWMU 49 is bordered 4 

on the east by Building N-757 of the Navy Exchange Service Station, and on the northwest by the 5 

Aircraft Fire Fighting Training Facility (SWMU 5). 6 

SWMU 19, sampled in conjunction with SWMU 49, is bounded on the north by SWMU 49 and 7 

a wooded area, and on the south by Navy Road and Building N-341. SWMU 19 is bordered on 8 

the east by Building N-757 and on the northwest by the Aircraft Fire Fighting Training Facility. 9 

SWMU 19 reportedly operated as a UWT from 1983 through 1992, and data from the removal 10 

of UWT 1648 (SWMU 19) indicate that a release may have occurred during its operational 11 

history . 12 

SWMU 49 was reportedly operated as a hazardous waste accumulation point for Building N-757 13 

from 1969 through 1986. Automobile batteries, waste paints, comainerized waste mineral spirits, 14 

and tires were stored there. During a 1990 inspection, oil stains were observed on the asphalt 15 

around SWMU 49 (ERe/EDGe, 1990). Because SWMU 49 is adjacent to SWMU 19, it was 16 

suspected that the SWMUs may have impacted each other. 17 

SWMU 49 and the surrounding area are characterized by relatively level, low-relief topography. 18 

The immediate area is covered with asphalt and descends slightly west and northwest toward 19 

two storm drains and a wooded area to the north. Both storm drains discharge into a ditch that 20 

drains SWMU 5 and leads into a tributary of North Fork Creek. The regional and local 21 

hydrogeology are described in Sections 2.11 and 2.12, respectively, of the Comprehensive RFI 22 

Work Plan (E/A&H, October 1994). Site-specific geologic and hydrogeologic information and 23 

references are in Section 2 of this report and in Section 2.0 of the Assemblies G and H CSI 24 
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Work Plan (EnSafe, December 1997). Because soil and groundwater samples were collected by 

pushing DPT sampling tools to a predetennined depth without lithologic characterization, no 2 

additional site-specific lithologic infonnation was co11ected during this investigation. 3 

7.7.1 Previous Sampling Activities 4 

No previous sampling is known to have been conducted at SWMU 49; however, infonnation from 5 

a previous UST investigation at SWMU 5 (EI A&H, 1992) indicates that groundwater is typically 6 

encountered at the interface between the silt and silt-clay units in the loess. Potentiometric data 7 

indicate that shallow (loess) groundwater at SWMU 5 is held under confining pressure; water 8 

levels in monitoring wells screened in the loess equilibrated several feet higher than the silt/silty 9 

clay interface where water was generally encountered during drilling. Some groundwater in the 10 

loess appears to flow toward the drainage ditch (SWMU 4) that flows east-west across the north II 

side of SWMU 5, although the primary direction of flow is probably vertical. Water in this ditch 12 

eventually drains into North Fork Creek. It is unknown if shallow groundwater flow at 13 

SWMUs 19 and 49 is in a similar direction as that observed at SWMU 5. Water-level data from 14 

previous RFls across the Northside indicate that groundwater in the fluvial deposits flows 15 

west-northwest. !6 

7.7.2 Field Investigation 17 

The objective of the field investigation was to better define the extent of potential contamination 18 

at SWMUs 19 and 49. Although SWMU 19 was investigated in conjunction with SWMU 49, i9 

SWMU 19 results will be included in the ReRA Facility Investigation Repon, Assembly F 20 

SWMUs -17, 19, 20, 22, 39, and 63, Millington, Tennessee; Rev: 0, February 4, 2000. All 21 

samples were collected and processed according to Section 4 of the Comprehensive RFI Work Plan 22 

(EIA&H, October 1994). 23 
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The soil investigation consisted of hand-auger sampling, (using methods outlined in 2 

Section 4.4.4.3 of the Comprehensive RFI Work Plan [E/A&H, October 1994]) for offsite 3 

laboratory analysis. Location 049XOOOI inside the hazardous waste accumulation area was 4 

sampled at the 0 to I-foot and the 3 to 4-foot depth intervals using a hand auger (Figure 7.7.1). 5 

This surface-soil sample underwent FSA in order to assess risk and inspect for surface spills, while 6 

the subsurface-soil sample was analyzed for VOCs, SVOCs, TPH, chlorinated pesticideslPCBs, 7 

and Appendix IX metals to assess the extent of contamination. Four soil locations were sampled 8 

for SWMU 19 and are shown on Figure 7.7.1. SWMU 19 results will be discussed in the 9 

RCRA Facility Investigation Report, Assembly F SWMUs - 17, 19, 20, 22, 39, and 63, 10 

Millington, Tennessee; Rev: 0, February 4, 2000. All soil samples were analyzed at II 

Savannah Analytical Laboratory in Savannah, Georgia. 12 

Groundwater 13 

The groundwater investigation focused on the fluvial deposits underlying the loess because it is 14 

[he preferential zone for groundwater flow and a potential route for contaminant transport, 15 

particularly chlorinated solvents, at NSA Mid-South. The groundwater investigation consisted of 16 

Geoprobe sampling for laboratory analysis. Based on work at other SWMUs, the Geoprobe was 17 

able to penetrate through the loess and into the fluvial deposits to approximately 50 feet bls. 18 

Groundwater samples were collected from six Geoprobe locations (049X0002, 049XOO03, 19 

049X0004, 049X0005, 049X0006, and 049X0007) on the northwest end of Building N-757 and 2. 

in the direction of SWMU 5 to see if contaminants had migrated (Figure 7.7.1). Three 21 

groundwater locations were sampled at SWMU 19 (Figure 7.7.1). All groundwater samples were 22 

analyzed for VOCs at Savannah Analytical Laboratory in Savannah, Georgia. 23 
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7.7.3 Confirmatory Sampling Results 

Tables and figures in this section present the analytical results for all CSI soil and groundwater 2 

samples. Values for organic analyses of soil are compared to each compound's corresponding 3 

RBC for both residential and industrial scenarios, and with the SSL for protection of groundwater 4 

as published in the USEPA Region III April 1999. REG Table (April 12. 1999). Inorganic results , 

are compared to RCs from NSA Mid-South, residential and industrial RBCs, and SSLs. SSLs 6 

were taken from EPA15401R-951128 (May 1996). Groundwater results are compared to tap-water 7 

RBCs from the USEPA Region ill tables and to MCLs published in the Drinking Water 8 

Regulations and Health Advisories Table (USEPA. October 1996). 9 

Organics in. Soil 10 

Organic and TPH soil data for SWMU 49 samples are presented in Tables 7.7.1 and 7.7.2, II 

respectively. 

Table 7.7.1 
Assemblies G and H - SWMU 49 Organic Deteclions in Soil by Location (#glkg) 

Deplh RBCb HECh SSL 

Notes: 
a =:: Background Rererence Conccnlralion (RC) from Ihe Reference Concentrations Technical Memorandum 

(August 27.1996, E/A&H). 
b Indu.mial and residenlial RBCs rrom Ihc Risk-Based Concentration Table (April 12, 1999. USEPA Region III 

RBC Mcmo). 
c Soil Screening Level (SSL) rrom Ihe Generic Screenillg Levels (May 1996, USEPAfOSWER SSL Guillance 

Document, EPAf540/R-95fI28). 
J 

• 

Contilminilnl lleleCh!ll a1 cnncentrations less than the method rcponing limit; value estimiltcu. 
RC value lloes nO! exist. 
Rererence concemralion for dieldrin llclCrmined rrom ba~e·wide backgrounll silmpling anll screening (Surface Soil 
(0 10 1 foot) Background Dieldrin Concelllralions al NSA Mempl/is. June 3, 1997 Tech Memo). 

Bold indicates samples that exceed one of the standard reference values. 
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As indicated in Table 7.7.1, none of the seven contaminants detected at SWMU 49 exceeded both 

RCs and residential_ or industrial RBCs. No organics were detected in subsurface soil. One 2 

organic, dieldrin, exceeded its residential RBC (40 "g/kg) aod its SSL (0.2 "g/kg) io surface-soil 3 

sample 049S000101 (46 "g/kg). 4 

Table 7.7.2 
AssembUes G and H - SWMU 49 Petroleum Hydrocarbon Detections in Soil by Location (mg/kg) 

049XOOOl 04' TPH 

Notes: 
mg/kg = milligrams per kilogram 
TPH = Total petroleum hydrocarbons. 
TDEC TPH soil-cleanup level ranges from 100 mg/kg to 1.000 mglkg. 
Bold indicates samples that exceed any of the standard reference values. 

24 

Because no RBC values exist for TPH or TPH-GRO/DRO, TDEC soil-cleanup values were used 5 

for comparison. TDEC has established three cleanup concentrations for TPH - these are 6 

100 mg/kg, 500 mg/kg, and 1,000 mg/kg - depending on the soil permeability. Initially, the 7 

TDEC cleanup level of 500 mg/kg for total TPH in nondrinking water aquifers (i.e., the g 

upper alluvium), with soil permeabilities between 10-4 and 10-6 centimeters per second (cm/sec) 9 

(TDEC, 1997), was compared to total TPH concentrations in surface and subsurface soil. This 10 

cleanup level was chosen because 1.84E-6 em/sec, a value representing the average soil 11 

permeability from 20 samples across the base, was used as the default for sites lacking 12 

permeability data (Appendix B); however, as requested by the PWD Env. Div., TPH detections 13 

in soil from 0 to 5 feet deep that exceed the TDEC cleanup level of 100 mg/kg will be designated 14 

for removal. As shown in Table 7.7.2, one SWMU 49 sample (049S0001) detection exceeded the 15 

TDEC soil-Cleanup value of 100 mg/kg. No detections exceeded the sao or 1,000 mg/kg TDEC 16 

soil-cleanup levels. 17 
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Inorganics in Soil 

Inorganic soil data for SWMU 49 samples are presented in Table 7.7.3. 

Table 7.7.3 
Assemblies G and H - SWMU 49 Inorganic Detections in Soil by Location (mglkg) 

Rca RBCb RBCb SSL 

049XOOOl 04' Arsenic (As) 20.3 3.8 0.43 1 

Barium (Ha) 265 14,000 550 82 

Beryllium (Be) 1.00 410 16 3 

Chromium (Cr) 28.3 610 23 2 

Cobalt (Co) 14.4 12,000 470 ONE 

Coppcr (Cu) 32.5 8,200 310 ONE 

Lead (Ph) 19.8 400 400 ONE 

Mercury (Hg) 0.18 ONE ONE ONE 

Nickel (Ni) 4,100 160 7 

Selenium (Sc) 1,000 39 0.3 
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Table 7.7.3 
Assemblies G and H - SWMU 49 Inorganic Detections in Soil by Location (mglkg) 

Depth RC· RBCb RBCb SSL 
Location (in feet) Constituent Surface Industrial Residential (1 DAFt Result 

049XOOOI Vanadium (V) 43.7 

(continued) Zinc (Zn) 109 

Notes: 

1,400 

61,000 

55 

2,300 

300 

620 

26 

47.6 J 

a =" Background Reference Concentration (RC) from the Reference Concentrations Technical Memorandum 
(August 27, 1996, EfA&H). 

b Industrial and residemial RBCs from the Risk-Based Concentration Table (April 12, 1999, USEPA Region III 
RBCMemo). 

c == Soil Screening Level (SSL) from the Generic Screening Levels (May 1996, USEPAlOSWER SSL Guidance 
Document, EPAl5401R-95/128). 

d Lead soil-cleanup value, as established by USEPAlOSWER directive #9355.4-12, substituted for RBe. 
DNE == Does not exist 

RC value does not exist or RBC values do not apply to Subsurface soil. 
J Constituent detected at concentrations less than the method reporting limit; value estimated. 
Bold indicates samples that exceed any of the standard reference values. 

As presented in Table 7.7.3, only one of 12 inorganics detected at SWMU 49 exceeded its Re. 

Because none of the inorganics exceeded both Res and residential or industrial RBCs, no copes 2 

were retained for SWMU 49. The following inorganics exceeded one or more of the standard 3 

reference values. 4 

• Lead exceeded its surface-soil RC (26.0 mglkg) in sample 049S000101 (48.7 mglkg). 5 

• Arsenic exceeded its residential (0.43 mg/kg) and industrial (3.8 mg/kg) RBCs and its 6 

soil-to-groundwater SSL (1 mglkg) in samples 049S000101 (7.2 mglkg) and 049S000104 7 

(5.6 mglkg). 8 

• Barium, chromium, and nickel exceeded their soil-to-groundwater SSLs (82 mg/kg, 9 

2 mg/kg, and 7 rug/kg, respective1y) in both the surface and subsurface samples. 10 
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• Selenium exceeded its soil-to-groundwater SSL (0.3 mg/kg) ill sample 049S000104 

(0.64 mg/kg). 2 

Groundwater 3 

No VOCs were detected in the six groundwater samples collected at SWMU 49. 4 

7.7.4 Preliminary Risk Evaluation 5 

In accordance with Guidance on Preliminary Risk Evaluations for the Purpose of Reaching a 6 

Finding of Suitability to Lease (USEPA Region IV Memorandum, November 1994), the potential 7 

for a PRE was examined for SWMU 49 using data from surface-soil samples collected during the II 

CSL It was determined that a PRE was unnecessary because no COPC was identified. For more 9 

information on calculation of the HI and excess cancer risk, refer to Section 5. 10 

PRE Conclusions II 

Based on the CSI data, SWMU 49 is suitable for either residential or industrial land-use scenarios 12 

in accordance with USEPA Region IV November 1994 memorandum. 13 

7.7.5 Fate and Transport I. 

Evaluation of contaminant fate and transport for Assemblies G and H is discussed in Section 6.2. 15 

This section applies that approach to contaminants detected at SWMU 49. Transport processes 16 

for contaminants other than those designated as COPCs are also discussed if they occur in multiple 17 

environmental media, or have the potential to migrate to other media. Because no copes were 18 

identified for SWMU 49, other contaminants were examined for the potential to migrate. 19 

Potential migration pathways for contaminants at SWMU 49 include leaching from soil tc 20 

groundwater and erosion of surface soil containing sorbed contaminants from the unpaved, 21 

grass-areas, forming sediments in drainage ways. Surface-soil analytical d<lla indicate that nc 22 
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VOCs exceeded their respective soil-to-air SSL; therefore, the soil-to-air cross-media transport 

process is not discussed. 

7.7.5.1 SoiI·lo-Groundwaler Cross-Media Transport 

2 

3 

The pesticide dieldrin is the only SWMU 49 contaminant that exhibits the potential for 4 

soil-to-groundwater transport, based on comparison of soil concentrations to the 5 

groundwater-protection soil-screening criteria. The inorganics arsenic, barium, chromium, nickel, 6 

and selenium al1 exceeded their soil-to-groundwater SSLs, but not their background RCs. The 7 

only inorganic that exceeded its background SSL was lead, which does not have an established 8 

soil-to-groundwater SSL. 9 

Dieldrin is ubiquitous at NSA Mid-South because of aerial applications during a U.S. Department to 

of Agriculture quarantine on the white-fringed beetle in the 1950, and 1960s (EfA&H, June 1997). II 

Although dieldrin exceeded its soil-to-groundwater SSL in surface soil at SWMU 49, it did not 12 

exceed its background RC. Dieldrin was not detected in subsurface-soil samples, indicating that 13 

it is not leaching and that impact to underlying groundwater is unlikely. 14 

7.7.5.2 Soil-Io-Sediment Cross-Media Transport IS 

Contaminants detected in surface soil were evaluated to determine their potential for erosional 16 

transport. Drainage patterns and topography at SWMU 49 were also examined to determine I7 

whether site features would support such contaminant transport. 18 

Contaminants detected in surface soil are the pesticide dieldrin and the inorganics arsenic, barium, 19 

beryllium, chromium, lead, and nickel. Again, only the inorganic lead exceeded its background 20 

RC. Pesticides and inorganics have a tendency to sorb to soil particles, rendering them immobile 21 

apart from these particles. 22 
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SWMU 49 and the surrounding area are relatively level with low-relief topography. The 

immediate area is covered with asphalt and descends slightly west and northwest toward two storm 2 

drains and a wooded area to the north. Contaminants were detected at only two sampling 3 

locations, indicating that contaminant migration by the soil-to-sediment process is not significant. 4 

7.7.6 Conclusions and Recommendations 5 

The following conclusions and recommendations are based on the CSI data: 6 

Conclusions 7 

• SWMU 49 is suitable for residential or industrial land use. 8 

• Seven organic compounds were detected in surface (0 to 1 foot bls) soil; however, only 9 

dieldrin was detected at concentrations exceeding its residential RBC or SSL. iO 

• TPH was detected in the surface-soil sample at 280 mg/kg, exceeding the TDEC cleanup II 

level of 100 mgikg. 12 

• Eleven metals were detected in surface soil at SWMU 49, none of which were retained as 13 

COPCs. 14 

• No VOCs were detected in fluvial deposits groundwater. " 

• No PRE was performed for SWMU 49 because no copes were identified. i6 

17 

Recommendations " 
Based on the surface soil analytical results, the removal ofTPH-comaminatedsoilisrecommended 19 

[or SWMU 49. 20 
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7.8 SWMU 61 - Former Printing Shop Building N-26 

A CSI was conducted at SWMU 61 prior to the other Assemblies G and H SWMUs to facilitate 2 

the Navy's demolition project. SWMU 61 was a concrete pad reportedly used as a cleaning area 3 

for printing equipment from former Building N-26, which was demolished in July 1997. The 4 

sides of the pad were approximately 2 inches high and sloped toward two central drains that 5 

discharged into the sewer. SWMU 61 was approximately 250 feet east of Helena Avenue 6 

(fonnerly 8th Ave.), adjacent to the east side of Building N-26 (Figure 1.1) on the NSA Mid-South 7 

Northside. SWMU 61 was bounded on the north by a concrete area and on the south by a 8 

grassy area and Building 1356. , 

Building N-26 was formerly used as a printing shop and stored printing inks that may have 10 

contained solvents and heavy metals such as cadmium, chromium, and lead. The exact time range II 

of this cleaning operation is unknown, but it is estimated to be several years in the early 19805. 12 

It was also reported that previous uses included cleaning of garbage cans and mops. During a 13 

1990 inspection, stains were observed surrounding SWMU 61 (ERe/EDGe, 1990). 14 

The former location of SWMU 61 and the surrounding area are characterized by relatively level, 15 

low-relief topography. The immediate area was concrete and descended Slightly west and 16 

northwest toward two storm drains, both of which discharged into the sewer. The regional and 17 

local hydrogeology are described in Sections 2.11 and 2.12, respectively, of the Comprehensive 18 

RFI Work Plan (E/A&H, October 1994). Site-specific geologic and hydrogeologic information I' 

and references are in Section 2 of this report and in Section 2.0 of the Assemblies G and H CSI 20 

Work Plan (EnSafe, December 1997). 21 

7·129 



Conjirmmory Sampling InvestigaJion Repon 
Assemblies G and H -SWMUs 23. 24. 41. 43. 47. 48. 49. and 61 
NSA Mid-South - Millington, Tennessee 
Revision: 2; April 28. 2000 

7.8.1 Previous Sampling Activities 

No previous sampling is known to have been conducted at SWMU 61 prior to the CSI. However, 2 

as a result of this CSI, a soil removal was undertaken in July 1997. which is detailed in 3 

Section 7.8.6. 4 

7.8.2 Field Investigation 5 

The objective of the field investigation was to better define the extent of potential contamination 6 

at SWMU 61. All samples were collected and processed per Section 4 of the Comprehensive RFI 7 

Work Plan (EIA&H, October 1994). 8 

Soil 9 

The soil investigation consisted of both surface and subsurface-soil sampling (using methods 10 

outlined in 5ection 4.4.4.3 of the Comprehensive RF1 Work Pion [EI A&H, October 1994]) for II 

offsite laboratory analysis from the 0 to I-foot and 3 to 4-foot depth intervals, as shown in 12 

Figure 7.8.1. Due to the nature of operations, surface-soil samples 0615000101,0615000401, !3 

and 0615000601 underwent F5A, while the other surface-soil samples (0615000201, 0615000301, 14 

and 0615000501) and all subsurface-soil samples (0615000104, 0615000204, 0615000304, 15 

0615000504, and 0615000604) were analyzed for VOCs, 5VOCs, Appendix IX Metals, and 16 

cyanides to assess the extent of contamination. 17 

7.8.3 Confirmatory Sampling Results 18 

Tables and figures in this section present the analytical results for all soil samples collected during 19 

this CSI. Values for organic analyses of soil are compared to each compound's corresponding 20 

RBC for both residential and industrial scenarios, and with the SSL for protection of groundwater 21 

as published in the USEPA Region 111 April 1999 REC Tobie (April 12, 1999). Inorganic results 22 

are compared to RCs from NSA Mid-South, residential and industrial RBCs, and SSLs. SSLs 23 

were laken from EPAI540IR-951128 (May 1996). 



GRAPHICS DOOR 
ENTRANCE 

N-26 
061S000601 
061S000604 

061 S000501-_, I 
061S000504 

SWMU 61 

LEGEND 

0615000301 
0615000304 

I 
GRASS 

@ - SAMPLE LOCATION 

o 
S000101 

0615000104 

o 1356 

30 o 30 

SCALE FEET 

CONFIRMATORY SAMPLING 
INVESTIGATION 
NSA MID-SOUTH 
MILLINGTON, TN. 

FIGURE 7.B.1 
SWMU 61 

SAMPLE LOCATION MAP 



Confmnatory Sampling Investigation Report 
Assemblies Gand H -SWMUs 23. 24. 41. 43. 47. 48. 49. and 61 
NSA Mid-South - Millington. Termessee 
Revision: 2; April 28. 2000 

This page intentionally left blank. 

7-132 

'\ 
/ 



Organics in Soil 

Confirmarory Sampling investigaJion Report 
Assemblies G and H -SWMUs 23, 24, 41, 43, 47, 48, 49, and 61 

NSA Mid-South - MillinglOn, Tennessee 
Revision: 2; April 28, 2000 

Organic and TPR soil data for SWMU 61 samples are presented in Tables 7.8.1 and 7.8.2, 2 

respectively. 3 

BEQs were estimated in accordance with USEPA Region N November 1995 Supplemental <I 

Guidance to RAGS Bulletin 2, as presented in Table 7.8.1 and discussed below. No groundwate~ 5 

samples were collected at SWMU 61. , 

All PARs listed below are classified by USEPA as B2 carcinogens. and their carcinogenicity is 7 

addressed relative to that of benzo(a)pyrene, which bas a slope factor of 7.3 kg-day/mg. TEFs, 8 

also determined by USEPA, are multipliers that are applied to the detected concentrations. The 9 

results are subsequently summed and used to estimate the cancer risk posed by benzo(a)pyrene and 10 

other PAHs with similar toxicology. 

BEQs include the following: 

PAR 
Benzo(a)anthracene 
Benzo(b )fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Cbrysene 
Dibenz(a,h)anthracene 
lndeno(I,2,3-cd)pyrene 

TEF 
0.1 
0.1 
0.01 
1.0 
0.001 
1.0 
0.1 

II 

12 

13 

I' 

15 

I' 

17 

I' 

I' 
20 

BEQ is listed in Table 7.8.1 as a separate value with a box around it and is followed by the PAHs 21 

that are considered in its summation. Only BEQs exceeding 100 .ug/kg are separated in the table. 22 

After calculation, only the BEQ value is considered in a PRE and only BEQs whose values exceed 23 

both the RC and the residential or industrial RBCs ofbenzo(a)pyrene are considered COPCs. 24 
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Table 7.8.1 
Assemblies G and H - SWMU 61 Organic Detections in Soil by Location (u.glkg) 

061XOOO2 

Depth RBCb RBCb SSL 

01 ' Acenaphthcne 

Anthracene 

7-134 

12,000,000 

61,000,000 

470,000 29,000 

2,300,000 590,000 

14 J 

38 J 

\ 
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Table 7.8.1 
Assemblies G and H - SWMU 61 Organic Detections in Soil by Location (jlglkg) 

Depth RBCb RBCb SSL 
Location (in feet) Contaminant RC· Industrial Residential (1 DAFt Result 

061X0002 01' Carbazole 

( cominued) Fluoramhene 

Fluorene 

Phenanthrenet 

7-135 

290,000 32,000 

8,200,000 310,000 

8,200,000 310,000 

6,100,000 230,000 

30 

210,000 

28,000 

210,000 

44J 

3201 

20J 

190 J 
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Table 7.8.1 
Assemblies G and H - SWMU 61 Organic Detections in Soil by Location (t.tglkg) 

Depth RBCb RBCb SSL 
Location (in feet) Contaminant RC· Industrial Residential (1 DAFY Result 

061X0003 01' Acenaphthene 

Anthracene 

Auoranthene 

12,000,000 

8,200,000 

470,000 29,000 

2,300,000 590,000 

10) 

23 ) 

310,000 210,000 270) 

Phenanthrenet 6,100,000 230,000 210,000 140 J 

Pyrene 6,100,000 230,000 210,000 180 J 

·:::·:q,~:~~~}ll~L~.~'·.:~;:::;jl.I·I.:!.:.'.~!Et.~_t;:;;;-I';IJ~~,:fu\llt:~'w.~~·~1~lf_J~lji:(311.;::,:.~':]}\~f:'!'!! 
061XOOO4 01' 4"'-DDT 17,000 1,900 2,000 2.4) 

Benzo(a)anthracene 7,800 880 80 13) 

Benzo(g,h,i)peryienct 6,100,000 230,000 210,000 26 ) 

Fiuoranthene 8,200,000 310,000 210,000 23 ) 

Phenanilirenet 6,100,000 230,000 210,000 9.4 J 
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Table 7.S.1 
Assemblies G and H - SWMU 61 Organic Detections in Soil by Location tj.I:glkg) 

Depth RBCb RBCb SSL 

061XOOO5 04' Fluorant.liene 

Phenanthrenet 

8,200,000 

6,100,000 

310,000 

230,000 

210,000 351 

241 

Notes: 
a Background Reference Concentration (RC) from the Reference Concentrations Technical Memorandum 

(August 27, 1996, EfA&H). 
b Industrial and residential RBCs from the Risk-Based Concentration Table (April 12. 1999, USEPA Region III 

RBC Memo). 
c Soil Screening Level (SSL) from the GenericScreeningLeveu(May 1996, USEPA/OSWERSSLGuidance Document. 

EPAI540/R-95/128). 
RC value does not exist or RBC values do not apply to subsurface soil. 

J Contaminant detected at concentrations less than the method reporting limit; value estimate{). 
• := 8enzo(a)pyrene Equivalent (BEQ) was calculated in accordance with USEPA Region TV November 

1995= Supplemental Guidance to RAGS Bulletin 2. 
+ Reference concentration for dieldrin detennined from base-wide background sampling and screening. 
t = Pyrene is used as a surrogate. 
+: Acenaphthene is used as a surrogate. 
Bold indicates samples that exceed anyone of the standard reference values. 

As indicated in Table 7.8.1, only one of the 21 contaminants detected in SWMU 61 soil samples, 

(benzo(a)pyrene) exceeded only its residential RBC in four surface-soil samples, and 2 

three exceeded only their soil-to-groundwater SSLs in surface and subsurface samples. 3 

Benzo(a)pyrene is addressed under the BEQ where no surface-soil samples exceeded both the RC -1 

and the residential RBC. One subsurface sample exceeded the RC and soil-to-groundwater SSL 5 

for BEQ, 6 

7-137 



Confirmatory Sampling Investigation Report 
Assemblies Gand H -SWMUs 23,24, 41, 43, 47, 48, 49, and 61 
NSA Mid-South - Millington, Tennessee 
Revision: 2; April 28, 2000 

• BEQ exceeded the RC (565 !'g/kg) and soil-to-groundwater SSL (400 !,g/kg) in 

subsurface-soil sample 061S000204 (717 !'g/kg). 2 

• Carbazole exceeded its soil-to-groundwater SSL (30 !,g/kg) in samples 061S000101 3 

(130 !'glkg), 061S000201 (44 !'glkg), and 061S000204 (430 !,g/kg). 4 

• Dieldrin and beta-BHC exceeded their SSLs (0.2 I"g/kg and 0.1 I"g/kg, respectively) in 5 

one soil sample, 061S000101, at 21 !,g/kg and 0.33 I"g/kg, respectively. 

Table 7.8,2 
Assemblies G and H - SWMU 61 Petroleum Hydrocarbon Detection'> in Soil by Location (mglkg) . 

061XOOO4 01' TPH 

Notes: 
J value estimated 
mg/kg = milligrams per kilogram 
TPH = TOIal petroleum hydrocarbons. 
TDEC TPH soil-cleanup level ranges from 100 mg/kg 10 1,000 mg/kg. 
Bold indicates samples that exceed any of the standard reference values. 

88 J 

Because no RBC values exist for TPH or TPH-GRO/DRO, TDEC soil-cleanup values were used 

6 

for comparison. TDEC has established three cleanup concentrations for TPH - 100 mg/kg, 2 

500 mg/kg, and 1,000 mg/kg - depending on the soil permeability. The TDEC cleanup level of 3 

500 mg/kg for total TPH in nondrinking-water aquifers (i.e., the upper alluvium), with soil 4 

permeabilities between 10-4 and 10-6 centimeters per second (cm/sec) (TDEC, 1997), was initially 5 

compared to total TPH concentrations in surface and subsurface soil. This cleanup level was 6 

chosen because 1.84E-6 cm/sec, a value representing the average soil permeability from 7 
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20 samples across the base, was used as the default for sites lacking penneability data 

(Appendix B). 

Inorganics in Soil 

Inorganic soil data for SWMU 61 samples are presented in Table 7.8.3. 

Table 7.8.3 
Assemblies G and H - SWMU 61 Inorganic Detections in Soil by Location (mglkg) 

Depth RBCb RBCb SSL 

061XOOOl 04· Arsenic (As) 20.3 3.8 0.43 1 11.6 

Barium (Ba) 265 14,000 550 82 118 

Beryllium (Be) 1.00 410 16 3 0.56 ) 

Chromium (Cr) 28.3 610 23 2 14.6 

Cobalt (Co) 14.4 12,000 470 ONE 7.3 J 

Copper (Cu) 32.5 8,200 310 ONE 17.3 
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Table 7.8.3 
Assemblies G and H - SWMU 61 Inorganic Detections in Soil by Location (mg/kg) 

Depth RBC' RBC' SSL 
Location {in feet} Constituent RC' Industrial Residential (I DAF)' 

061Xoool 04' Lead (Pb) 19.8 400 400 DNE 

(continued) Mercury (Hg-) 0.18 DNE DNE DNE 

Nickel (Ni) 4.100 160 7 

Vanadium (V) 43.7 1.400 55 300 

Zinc (Zo) 109 61.000 2.300 620 

061X0002 04' Arsenic (As) 20.3 3.8 0.43 1 

Barium (Ba) 265 14,000 550 82 

Beryllium (Be) 1.00 410 16 3 

Chromiwn (Cr) 28.3 610 23 2 

Cobalt (Co) 14.4 12.000 470 DNE 

Copper (Cu) 32.5 8,200 310 DNE 

Lead (Pb) 19.8 400 400 DNE 

Mercury (Hg) 0.18 DNE DNE DNE 

Nickel (Ni) 4,100 160 7 

Selenium (Se) 1,000 39 0.3 
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Table 7.8.3 
Assemblies G and H - SWMU 61 Inorganic Detections in Soil by Location (mglkg) 

Depth RBCb RBCb SSL 
Location (in feet) Constituent Re- Industrial Residential (1 DAFt Result 

061X0002 04' VanadiumM 43.7 1,400 55 300 25.6 

06 1 X0003 04' Arsenic (As) 20.3 3,8 0.43 1 12.6 

Barium (Ba) 265 14,000 550 82 146 

Beryllium (Be) 1.00 410 16 3 0.67 J 

Chromium (Cr) 28.3 610 23 2 18.5 

Cobalt (Co) 14.4 12.000 470 ONE 15,4J 

Copper (Cu) 32.5 8,200 310 ONE 22.8 

Lead (Pb) 19.8 400 400 ONE 25,5J 

Mercury (Hg) 0.18 ONE ONE ONE 0.06 

Nickel (Ni) 4, tOO 160 7 18.2 

Selenium (Se) 1,000 39 0.3 O.S J 

Thallium (TI) ONE ONE 0.04 1 J 

Vanadium (V) 43.7 1,400 55 300 38.5 

Zinc (Zn) 109 61,000 2,300 620 89.4 J 
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Table 7.8.3 
Assemblies G and H - SWMU 61 Inorganic Detections in Soil by Location (mg/kg) 

Depth RBCb RBCb SSL 

061X0005 01' Arsenic (As) 14.6 3.8 0.43 1 

Barium (Ba) 223 14,000 550 82 

Beryllium (Be) 1.00 410 16 3 

Chromium (Cr) 24.0 610 23 2 

Cobalt (Co) 16.0 12,000 470 ONE 

Copper (Cu) 24.2 8.200 310 ONE 

Lead (Pb) 26 400' 400" ONE 

Mercury (Hg) 0.46 ONE ONE ONE 

Nickel (Ni) 20.6 4,100 160 7 

Selenium (Se) 1.000 39 0.3 

Vanadium (V) 45.1 1,400 55 300 

Zinc (Zn) 98 61,000 2,300 620 
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Table 7.8.3 
Assemblies G and H'- SWMU 61 Inorganic Detections in Soil by Location (mg/kg) 

Depth RBCb RBCb SSL 

01' Arsenic (As) 14.6 3,8 0.43 1 7,7 

Barium (Ha) 223 14,000 550 82 133 

Beryllium (Be) 1.00 410 16 3 0.55 J 

Chromium (Cr) 24.0 610 23 2 12.8 

Cobalt (Co) 16.0 12,000 470 DNE 4.91 

Copper (Cu) 24.2 8,200 310 DNE 13.4 

Le,d (Pb) 26 400d
. 400' DNE 11.9 J 

Mercury (Hg) 0.46 DNE DNE DNE 0.05 

Nickel (Ni) 20.6 4,100 160 7 12.7 

Selenium (Se) 1,000 39 0.3 O.46J 

Silver (Ag) 1,000 39 2 0.48J 

Vanadium (V) 45.1 1,400 55 300 25.2 

Zinc (Zn) 98 61,000 2,300 620 45.9J 
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Table 7.8.3 
AssembJies G and H - SWMU 61 Inorganic Detections in Soil by Location (mglkg) 

RBCb RBCb SSL 

Notes: 
a =: Background Reference Concentration (RC) from the Reference Concentrations Technical Memorandum 

(August 27. 1996, E/A&H). 
b =: Industrial and residemial RBCs from the Risk-Based Concentration Table (April 12, 1999, USEPA Region TIl 

RBC Memo). 
c Soil Screening Level (SSL) from the Generic Screening Levels (May 1996, USEPA/OSWER SSL Guidance 

Document, EPA/540/R-951128). 
d = Lead soil-cleanup value, as established by USEPAIOSWER Directive #9355.4-12, substituted for RBC. 

RC value does not exist or RBC values do not apply to subsurface soil. 
ONE Does not exist. 
J =: Constituent detected at concentrations less than the method reponing limit; value estimated. 
Bold indicates samples that exceed any of the standard reference values. 
BoldlltaJics imlicate samples included in PRE. 

Table 7.8.3 shows that lead was the only of 15 inorganics detected at SWMU 61 that exceeded 

both its RC and applicable screening level, and was therefore included in the PRE. The following 2 

inorganics exceeded one or more of the standard reference values. J 
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• Lead was established as a COPC because it exceeded its RC (26 mg/kg) and 

USEPAlOffice of Solid Waste and Emergency Response (OSWER) soil-cleanup value 2 

(400 mg/kg) in sample 061S000201 (403 mg/kg). Lead exceeded only its RC in 3 

three surface-soil samples and in their three corresponding subsurface-soil samples. <I 

• Arsenic exceeded its residential RBC (0.43 mg/kg), industrial RBC (3.8 mg/kg), and 5 

soil-to-groundwater SSL (1 mg/kg) in all six surface-soil samples and five 6 

subsurface-soil samples (061S000104, 061S000204, 061S0OO304, 061SOO0504, and 7 

061S000604). 8 , 

• Barium, cadmium, chromium, nickel, selenium, and thallium exceeded their respective 9 

soil-to-groundwater SSLs in mUltiple surface- and subsurface-soil samples. 10 

• Cobalt exceeded its background subsurface RC (14.4 mg/kg) in sample 061S000304 11 

(15.4 mg/kg). 12 

• Copper and zinc exceeded their respective Res (24.2 mg/kg and 98 mg/kg) in sample 13 

061S000301 (66.3 mg/kg and 689 mg/kg). Zinc also exceeded its soil-to-groundwater SSL l4 

(620 mg/kg) in sample 061S0OO301. 15 

7.8.4 Preliminary Risk Evaluation / Lead Model 16 

In accordance with Guidance on Preliminary Risk Evaluations for the Purpose of Reaching a 17 

Finding of Suitability to Lease (USpPA Region N memorandum, November 1994), the potential 18 

for a PRE was examined for SWMU 61 using data from surface-soil samples collected during the 19 

CSI. Lead was the only constituent to qualify as a cope in surface soil and BEQ was identified 20 

as a COPC in subsurface soil. The maximum reported lead concentration of 403 mg/kg exceeded 21 

the soil lead action level of 400 mg/kg. The maximum reported concentration ofBEQ (717 .ug/kg) 22 
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exceeded the RC, the residential RBC, and the soil-to-groundwater SSL. A PRE was not 

considered appropriate for lead because it has no industrial or residential RBC. Risk was 2 

evaluated by Version O.99d of US EPA's Integrated Exposure-Uptake Biokinetic (IEUBK) model 3 

for lead in soil and the construction-worker scenario for BEQ in subsurface soil. 4 

BEQ was detected in sample 061X000204 at a concentration of 717 .ug/kg, exceeding its RC, 5 

residential RBC, and its soil-to-groundwater SSL. For more infonnation on the calculation ofHQ 6 

and cancer risk, refer to Section 5. 7 

Notes: 
RBC ~ 

RC 
N ~ 

C 
NA 
ILCR 

Sum 

Maximum 
Reported 

SWMU61 
Preliminary Risk Evaluation 

Residential 

Hazard 

NA 8.1E-6 

) 

Industrial 

Hazard 

NA NA 

Risk-bascd coneentr;nion rrom USEPA Region ill'sJunc 1996 RBC Table; inaceordance with USEPA Rcgion IV's 
Supplemen1al Guidance to RAGS Bulletin I. non-carcinogen RBCs above wcre conscTVmively adjusted [0 rcneet 
a hazard quotient of 0.1. 
Reference concentration 
Non-careinogen 
Carcinogen 
Not applicable 
Incremenralliferime (excess) cancer risk 

PRE Conclusions 

The following conclusions are based on CSI and PRE data for subsurface soil: 

Residential Land Use 

2 

3 

• CarCinogens: The excess cancer risk for BEQ at SWMU 61 was estimated to be 8.1E-6, 4 

which is less than the risk threshold of lE-4 for a residential scenario thus this property 5 
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is suitable for residential land use, as established in the USEPA Region IV November 1994 

memorandum. 

Non-carcinogens: No non-carcinogens were detected in quantities requiring a PRE. 

Industrial Land Use 

The industrial RBC was not exceeded for BEQ at SWMU 61. 

Lead Model 

2 

3 

4 

5 

6 

The IEUBK model calculates the probability that blood lead concentrations would exceed 7 

0.010 micrograms per deciliter (ug/dl), which is the USEPA blood-lead threshold. The USEPA 8 

probability threshold is 5%, which is indicated by the Y-intercept on a probability density 9 

function, calculated and graphed by the USEPA model assuming a child would ingest site soil from 10 

the age of zero to 84 months. II 

Appendix C presents model assumptions and a graphical representation of the intersection of the 12 

probability percent and blood-lead concentration. Assuming the maximum reported 13 

soil concentration represents site-wide values, the USEPA model predicts a less than 14 

5% probability that the blood-lead level would exceed 0.010 mg/dl. In addition, the arithmetic 15 

mean lead concentration in soil is less than the soil action level of 400 mg/kg. 16 

Construction Worker RBC Development 17 

Screening concentrations were developed to address a future construction worker's hypothetical 18 

exposure to subsurface soil. RAGS and E/A&H's technical memorandum (February 4, 1997) 19 

detail exposure assumptions for this HHRA. The construction-worker scenario and assumptions 20 

arc not discussed in the technical memorandum and are summarized below. 21 
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Construction projects would not be expected to meet the RAGS definition of chronic exposure 

(i.e., seven years or more). Toxicological information used to estimate risk is often based on 2 

subchronic srudies, and the data are extrapolated and modified for chronic exposure and toxicity J 

assessment. No adjustments were made to the toxicological data for subchronic exposure 4 

conditions in this CSI, so toxic endpoints used for some chemicals could overestimate risk. 5 

Using the chronic toxicological data and exposure models compiled by USEPA Region ill in their 6 

RBC Tables dated October 7, 1999, exposure assumptions were modified to address construction 7 

worker exposure, and residential RBCs were modified to develop construction-worker RBCs. 8 

Multipliers were developed to simplify the process, and the equations, exposure assumptions, and 9 

resulting multipliers are explained below. 10 

Non-carcinogens II 

USEPA Region III Soil RBC ~ (THI)(BW)(AT)(RfD)/[(IR)(EF)(ED)(F)] 12 

Where: 13 

CD!, - ingested dose (mg/kg-day) 14 

THI ~ target hazard index (1.0) 15 

BW - body weight (kg) 16 

AT averaging time (days) 17 

RID - reference dose (mg/kg-day) 18 

IR ~ ingestion rate (milligrams per day [mg/day]) I' 

EF ~ exposure frequency (days/year) 2. 

ED - exposure duration (years) 21 

F - conversion factor (lE-6 kg/mg) 22 
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In accordance with RAGS Parts A and D, the lifetime weighted average (LWA) is used to estimate 2 

the intake for site residents. An example of the LWA calculation is shown below for the soil 3 

ingestion pathway. 4 

LWA ~ [(IR. x EDJIBWJ + [(IR. x EDJIBWJ 5 

Where: • 
LWA - lifetime weighted average 7 

lR ingestion rate (milligrams per day [mg/day]) 8 

ED ~ exposure duration (years) 9 

BW - body weight (kg) 10 

~ adult II , 
~ child 12 , 

Consequently, the RBC for carcinogens would be calculated as follows for site residents: 13 

RBC ~ (AT)I[(EPC')(EF)(LWA)(F)(SF)] 14 

Where: 15 

RBC - Risk-based concentration (mg/kg) I. 

AT - averaging time (days) 17 

EPC, - exposure point concentration of contaminant (mg/kg) 18 

EF - exposure frequency (days/year) 19 

LWA ~ lifetime weighted average 20 

F ~ conversion factor (lE-6 kg/mg) 21 

SF ~ slope factor (kg-day/mg) 22 
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The exposure frequency was changed to reflect trespasser and construction-worker exposure. 

Specific exposure assumptions are listed in Table 7.8.4. 

Table 7.8.4 
Parameters Used to Estimate COl 

Resident Resident 
Trespassing 
Adolescent Construction 

Ingestion Rate (groundwater) (IR,.) 2' I' 0.13b NA Uday 

~{~~~~~I'itfll;1:11~\;i;;: :·::;i;-ji.:(::'~:1i!!'@lA: }IS_.lsrdl.B\ll~1:·.lt:: .. '!:J~ll'I~I¥I;;:!'t':'< 
I 1 NA 

Oral Absorption Efficiency I (OAE) 0.2 0.2 0.2 unilless 

Body Weight (BW) 70' 15' 45' 70' kg 

i-:,~t«~ll~t.t~~_;.':~~I!,{al~·;: ~:,,', :::::,i;~~~~Jm~~i:,111 ;:.%\ll:;;IIII~*~I'~::W;~,·!!t:;:lli':i;,L~~tl!~:ll;)~ilt.~i.!~J!!·!·:·;:~I::I:] 
Averaging Time. Cancer (ATJ 25,550' 25,550' 25.550" 25,550" days 

Notes: , 
b 

, 
d , 
r ~ 

g 
h 

NA 

USEPA (1989a) Risk Assessment Guidance for Superfuml Vol. I, Human Health EvalMlion Manual (Part A). 
USEPA (l991b) Risk Assessment Guidance for Superftmd Vol. I: Human Health Eva/Mtlon Manual Supplemenral 
Guidance. Standard Default Exposure Factors, Interim Final, OSWER Directive: 9285.6-03.EPAl600/B-B9/043. 
USEPA (1991a), Risk Assessment Guidance for Superfund: Vol. I - Human Health Evaluation Manual (Part B, 
Development of Risk-Based Preliminary Remedialion Goals), OSWER Directive 92B5.7-OlB. 
Caiculaled as the product of ED (years) x 365 days/year. 
Calculated as the product of 70 years (assumc.dlifetime) x 365 days per year. 
Assuming one day per week cxposure. 
Assuming trespassing occurs during [he IO-year adolesccnt/teenage period. 
Assuming 2.6 hours swimming/day x 50 mlfhr ingestion x 0.001 Llml = 0.13 Uday 
USEPA (1995) SlIpplemental Guid(lnce 1(1 RAGS Bulletills 2 and 3, Exposure Assessment (Illd Taricity Assesslllellt. 
Not applicable. 
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As shown in Table 7.8.4, soil ingestion rates are quite different for residents and construction 2 

workers. These parameters were changed to reflect the likelihood that a construction worker 3 

would ingest soil at a higher rate (e.g., 480 mg/day) during heavy construction activities, and the 4 

rate would be expected to diminish (e.g., 200 mg/day) over time as the structure or project neared 5 

completion. A six-month exposure period was assumed, based on recommendations from TDEC, 6 

the USEPA Region N and its review contractor. A weighted average of 340 mg/day was 7 

calculated and agreed upon as a default construction-worker ingestion rate. The modified ingestion 8 

rate, exposure duration, and exposure frequency were substituted in the USEPA Region ill 9 

equations to estimate a construction-worker RBC. 10 

For example, the site resident soil carcinogen and non-carcinogen RBCs for arsenic are 11 

0.43 mg/kg and 23.5 mg/kg, respectively. Using the construction-worker assumptions in 12 

Table 7.8.4, the corresponding carcinogen and non-carcinogen construction-worker RBCs would 13 

be 29.2 mg/kg and 187.9 mg/kg, respectively. These RBCs result in multipliers of 68.6 and 14 

8.0 for carcinogens and non-carcinogens, respectively, which were used in screening comparisons 15 

for subsurface soil. The BEQ RBC of 0.088 mg/kg converts to a construction-worker RBC of 16 

6.0 mg/kg, which was used to screen subsurface soil for BEQ. 17 

PRElLead Model Conclusions 18 

The fonowing conclusions were based on information gathered during the investigation. 19 

• The USEPA IEUBK lead model calculations predicted that the probability of blood-lead 20 

levels exceeding 10 .ug/dL is less than 5 %. Lead is therefore not retained as a COPC for 21 

this site. 22 
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• No excess risk is posed by a construction worker's exposure to BEQ as determined by the 

subsurface-soil BEQ concentration of 0.717 mg/kg, which does not exceed the 6 mglkg 2 

adjusted RBC. 3 

7.8.5 Fate and Transport 4 

The evaluation of fate and transport for Assemblies G and H contaminants is discussed in 5 

Section 6.2, which is applied here for SWMU 61 contaminants. Transport processes for 6 

contaminants other than copes are also discussed if they occur in multiple environmental media 7 

or migrate to other media. 8 

Potential migration pathways for contaminants at SWMU 61 include leaching from soil to 9 

groundwater, and erosion of contaminated surface soil from unpaved grass-covered areas to form IO 

sediments in drainage-ways. Surface-soil analytical data indicate that no vacs exceeded their 11 

respective soil-to-air SSL, and the soil-to-air cross-media transport process is therefore not 12 

discussed. 13 

Soil-to-Groundwater Cross-Media Transport 14 

SWMU 61 contaminants that exhibit the potential for soil-to-groundwater transport, based on IS 

comparison of soil concentrations to the groundwater-protection soil-screening criteria, are the 16 

svacs benzo(a)anthracene, benzo(b)fluoranthene, benzo(a)pyrene, and carbazole, the pesticides 17 

dieldrin and beta-BHC, and the inorganics nickel and zinc. Several inorganics exceeded their 18 

soil-to-groundwater SSLs, but only zinc exceed its background RC. Zinc is not considered a 19 

soil-concern because of its inunobility and affInity for soil particles; however, the potential exists 20 

for leaching to groundwater based on the SSL and RC exceedances. The other inorganics are not 21 

considered for fate and transport discussions since their concentrations, which were less than their 22 

background RCs, are considered naturally occurring. 23 
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Based on elevated concentrations of TPH in the surface soil, a removal was conducted at 2 

SWMU 61. In July 1997, approximately 18 yards of soil were removed to about 2 feet deep by J 

the Navy and Environmental Transport Company, and disposed of by the Navy as non-regulated 4 
. 

waste at LWD Sanitary LandfIll in Calvert, Kentucky. No confinnatory samples were collected 5 

from the bottom of the excavation because the extent of contamination was limited and the 6 

subsurface soil risk was low. 7 

7.8.7 Conclusions and Recommendations 8 

The following conclusions and reconunendations are based on the CSI data: 9 

Conclusions 10 

The following conclusions were made prior to the soil removal, 11 

• Twenty organic compounds were detected in surface soil (0 to 1 foot), although none were 12 

identifIed as COPCs. !3 

• Fifteen organic compounds were detected in subsurface soil (4 feet). Of these, BEQ was 14 

the only one retained as a COPC because BEQ exceeded its Re, residential RBe, and its 15 

soil to groundwater SSL in one sample. However, BEQ did not exceed the excess 16 

cancer risk. 17 

• TPH at one location (061XOOOl) exceeded the TDEC cleanup value of 1,000 mg/kg at a 18 

concentration of 3,600 mg/kg. 19 

• Fifteen metals were detected in surface soil at SWMU 61. Of these, lead exceeded its 20 

RC and residential and industrial RBCs in one surface-soil sample, and was retained as a 21 

COPC. 22 
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• A PRE for SWMU 61 detennined the following: 

Non-carcinogen: No non-carcinogens were identified requiring a PRE. 2 

Carcinogen: BEQ was identified as the only cope, but it did not exceed the 3 

excess cancer risk of IE-4 and is not considered a risk to either the residential or 4 

industrial land-use scenarios. 5 

Lead was modeled statistically and BEQ was evaluated for the exposure of a construction worker. 6 

The probability of blood-lead levels exceeding 10 .ug/dl is less than 5 %, which is 7 

below the risk threshold. 8 

BEQ does not pose excess risk to a construction worker exposed to the maximum 9 

concentration in subsurface soil at SWMU 61. 10 

SWMU 61 is considered suitable for industrial or residential land use because the contaminated II 

soil was removed in July 1997. 12 

Recommendations 13 

SWMU 61 is recommended for no further action, based on the removal of contaminated soil and 14 

demolition of the associated building in July 1997. 15 
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8.0 ECOLOGICAL RISK ASSESSMENT 

An ecological risk assessment assesses the actual or potential adverse effects on ecological 2 

receptors resulting from contamination. This ERA will focus on the terrestrial ecosystem 3 

associated with the SWMUs in Assemblies G and H at NSA Mid-South. It considers exposure <I 

pathways that could result in unacceptable levels of exposure to ecological receptors now, or in 5 

the future. The approach to this assessment is based on the USEPA Risk Assessment Guidance 6 

for Superfund Volume II -Environmental Evaluation Manual (1989), the USEPA Frameworkfor 7 

Ecological Risk Assessment (USEPAf6301R-92/001), and the USEPA Ecological Risk Guidance 8 

jor Superfund: Processjor Designing and Conducting Ecological Risk Interim Final (1997). 9 

Evaluating potential exposure pathways is one of the primary tasks of the screening-level 10 

ecological characterization of the site. For an exposure pathway to be complete, a contaminant II 

must be able to travel from the source to ecological receptors and to be taken up by the receptors 12 

via one or more exposure routes. 13 

SWMUs 23, 24, 41, 43, 47, 48, 49, and 61 14 

No complete exposure pathways exist at these sites because of the lack of receptors. All sites, 15 

which are in developed andlor industrialized areas of the base, consist of graveled, paved, and 16 

fenced areas surrounded by streets with no quality habitat available; therefore, no further action 17 

is recommended based on potential ecological risk at these sites. No cOIUlection between 18 

stonnwater runoff and nearby ditches was observed at most sites. At sites where the potential for 19 

stonnwater runoff to impact receptors exists, the ecological risk was addressed in the SWMU 38 20 

assessment. 21 
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9.0 CONCLUSIONS AND RECOMMENDATIONS SUMMARY 

A follow-up RFI is recommended for SWMUs 24, 41, and 43. The following table summarizes 2 

the findings of this CSI and the work reconunended for the RFI. It provides a brief overview of 3 

the COPCs, PRE results, contaminant exceedances, and the recommendations and rationale based <I 

on these fmdings. 
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Table 9.1 
Assemblies G and H 

CSI Conclusions and Recommendations Summary 

24 

43 

48 

Arsenic 
TPH 

Arsenic 
TPH 

TPH 

Media 

Surface and 
subsurface 

soil 

Surface 
soil 

Surface and 

subsurface 
soil 

PRE Results 

Suitable for 

"" 

No< 
suitable for 

"" 

NA 

Suitable 
for LIse 

Suitable 
for use 

NA 

Screening 
Criteria 

3,4, 5, 6, 
7 

3,4,5,6. 
7 

7 

RFl 

Collect Shelby lube sample for 
permeability analysis and 
remove TPH-contaminated soil. 
Undenake Geoprobe 
groundwater investigation. 

Sample at least four Geoprobe 
groundwmer locations. 
Remove TPH-contaminatcd soil 

Remove TPH·contaminated soil 

9-2 

Permeability - Establish appropriate TDEe cleanup levels 
for TPH detected in surface and subsurface soil and bring 
TPH levels in soil imo compliance with TDEC regulations. 
GC1lprobe groundwater locations - Determine if PCE has 
leached to fluvial groundwater from soil. 

!~~n.;~i 

Bring TPH levels in sdil into compliance wilh TDEC 
regulations. 



SWMU 

61 

Noles: 
• 
b , 
d 
1 
2 
3 
4 
5 
6 
7 
BEQ 
PCE 
TCE 

Table 9.1 
Assemblies G and H 
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CSI Conclusions and R~ommendations Summary 

PRE Results 

COpcs· 
Media 

AITeeted b Residential Industrial 

BEQ 
Lead 
TPH 

Surface and 
subsurface 

soil 

NA 

Conmminant of potential concern identified in the PRE 
Media where the COPC was identified 

NA 

Screening 
Criteria 

Exceeded" 

3,4.6,7 

RFI 
Recommendation'l d 

No funher action 

Indicates a contaminant{s) exceeded a screening criteria and lislS the crilcria thaI was exceeded 
Recommendation based on screening criteria e;o;:.ceedances 
MCL (ma)[imum contaminant level) 
tap-water RIlC 
residential RIlC 
industrial RIlC 
Sail-to-groundwater SSL 
background RCs 
TDEC soil-cleanup levels for TPH 
Benzo(a)pyrene Equivalents 
TC!r.l.chiorocthcne 
Trichloroethene 
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Soil and Groundwater Analytical Results 
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4.0 STEEL BAFFLE 

The contractor is to furnish. supply details (inl:luding design of all connections). fabricate, 

and erect the structural steel framing. supports, metal sheets, and bracing for the baffle. 

The contractor is to prime and finish-coat the erected steel using a suitable rust preventive 

enamel paint (Rust-Oleum or equivalent) in a color selected by the owner. 

5.0 PIPING 

5.1 The contractor is to provide and install all piping components, including manually operated 

valves, strainers, pipe supports, anchors, and bangers. 

All piping indicated is to be installed by the contractor. The contractor will be 

responsible for field·routing any piping that is not detailed on tbe planS and elevations 

and is responsible for determining tbe exact routing of all piping. The contractor is to 

make field measurements to determine actual equipment and tie·in point locations and to 

locate all interferences. The piping plans provided to the contractor are intended to be 

used to convey the intent and general arrangement of the piping. 

5.2 A 3-inch pipe shall be buried 2 feet deep from Sump (T -01) to Aboskie Creek, 

approximately 2,500 feet. 
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" ti 
~ 
~ 

" " " '," 

049~G-0003-51 

049G0003S1 
S~O;53~!2 
049GOOQ351 

g~~n%:::: 
!Jater ::;: .. 

. LiG/L _ ': 

EM1Iios.-'0';·, , 
,: . -:" ':~':~: ' 

~9-
1Q;' 
'0. 
;Q~ 

5. 
~. 
5. 
'k 
5. 
5'. 
5. 
5;_ 
5. 

• 

" .~; 
5. 
S .•• , 
~. 

'~:.' 
'" ,,~ ... , , 

·S/ 
5. 
5. 
5~. 

:5;; 
25. 

'25;' 
5. 

:" .:: ~ ./ __ ll'" 
25. 

""_'_sF" 

5;1 
NR 

"J 0 

" u 
" u 

" U' 

" U 

" u. 

" U·· 
u 
U:""",,,, 

U 
u 

" " " 11'" 

" " " " " " " " " 0 

" 

*** Validati 

'0. " ""9')';::',' :: 4: 
'0. " "'''1'~t' 

... .. ~ .. ,. 
. .. 

5. " '5:( ",< 

". 5. " .. .. $t ii'" 

;::::::'" " "'U'" 
5. " 'l: U' 
5. " :,:':: ········.5/ if''' 
~., " .. 'K' ':"":-~;: 

5. " ~'~: ~ .. ',"':':' .. 
~., " '$~- U: • 

~,~, " '5:" ',: 'it--. 
5. " •• U'~:-" 

50. " 5. " 25. " '-"-'" 25· ~ 
5. " 5';, u 

25. " "j.' " 5. " "'"'WR 
NR 

l;.;.omplete *** 

10_ 
lp;o 
~~. 
1~~ 

5. 
$. 
~. 

5. 
~. 

~: 

5. 
~; 

5. 
$; 
5. 
5; "', 

5. 
,~. 

5. 
$; 
5. 
$. 
5. 
5, 

50. 
5; 

25. 
25. 
5. 
!L 

25. 
5. 
5. 

HR 
NR 

049~G~0005-51 
049!1Q'i:iti55t 
S88Q,15,3A~! 

Q4~000551 

01109198 
01114/98 
Water 
, lJljfL 

VAi. ;EM1iio5 

"J ~q. 

U 19· 

" '0. 

" ;~. 

" 5. 
U 5. 
" ,. 
U 5. 

" 5. 
U 5 • 

" 5. 
U 5. 

" 5. 

" 5. 

" 5. 
;:'U 5. 

" 5. 
'0: 5. 

" 5. 
U 5. 

" 5. 
U 5. 

" 5. 
U 5; 

" 50. 
U S. 

" 25. 

" 25. 

" 5. 
~ 5. 

" 25. 

" 5. 

" 5. 
HR 
NR 

'VAL 

"J u 
u 
U 

" 0 
u 

" " U 

" U 
,lI 
U 
u 

" u 

" " U 

" U 

" • 

" " " " U 

" U 

" U 

" 

Page: 1 

Time: 14:05 

049~G-.OO06-S0 

~i~O:;~ 
0490000650 
o1iQ~j98 
0,;i1~i9B 
liater 
Ulilt 
"'-'" . 

EMtiios • "~~~:,: . :'.' 
'0. U, ,0. U 
'0. " 10; U 
5. " 5. U 
5. " 5. 0 
5· " S. U 
5. " 5. tI 
5. " 5. ~ 
5. " • 5. U 
~. " ~; U 
5. " $. U 
5. " S. " 5. " 5. U 

50. " 5. U 
25. " 25. " 5. " 5 . " 25. " 5. U 

5. " NR 
MR 



DATALCP3 

D5/27/98 

~1i!A .. " 

···,·:g·.;~r;:·· ~I:?i~m;~~ .•. . .... V .. "i. .... .... 
74·83·9 BrOlllOlllethane 
~~.~~~ ~h~.Qr·~.~h8~ 

;:~~~~~ .. ~·i~~·~{~~~~i!~.i~ . ':01!,"". fio. . V . .. 

:::·'(.it:"'l Jhl-if~~AAr~:t:~a.~. 
. . !' :55.~.~ .. ~.f 1~.1.~T~.lchlo~l?et~~ne 
':'.' ~~~iP~' ~tfAAfletrachtoHdi! 

71-43-2 Benzene 
: :' ;Qt+&~~:· h~·~~.I.~·l~r~~haoe 

79-01-6 Trlchloroethene 
.... :'ij~.ijt~$' t~,iDi.ijt.~Q~.r.QPI!~ 

75-27-4 Bromodlchloromethane . fT': ·.·Iiiiii·' ...... . .. .. I!II$O T I ... '. 
79·00·5 ',',Z-Trlchloroethane 

. :":1if+iij~~ r~.~r~~~~~t.~~ne.': 
1Z4-48-1 Ibromochloromethane 

'.". j~~.jiPt ~·~~r~IG.~e . .. . 
.. ~99.~~t~~ ~~h¥l~.~·~ 
1.0.~~.4f!~$ 5.W.r.e:f'I!!! 
75-25·2 BrCflllfonn 
:&~:ij;'5 hhih2~Tetrichl~'roetHiine: 

67-64·' cetone 
.:. ·~;'·~~.~9 ~~~;.~.i~ul~lde 

78·93·3 2-Butanone (MEK) 
.' ;QiHcH "·~·M'Hl't~2~~~t.~ (~IBi::; 

~~~l-C!'.~~ ~!~~. !..~:~I~~,!oropro~"'i! .. " 
10~~-~~.~ ~r~~';3'D'chloropropene 

591·78·6 2-Hexanone 
b3Q;iIFiY\~(j.i.lj 
540-59-0 1 2·DI~loroethene (total) .....•..... '<". " .. ,. , .. ", .' .. ~.v .. .-., .. . .. .. 

,·,33.~;;~~.r· :.~.~::'~Toti:ll;: .... ...: . .-. .. . 
~O·44-Z XYLENES 

NSA MEMPHIS 
ASSEMBLIES G & H CSI REPORT 

SWMU 49 ANALYTICAL GROUNDWATER RESULTS 

j~> ... ~ ... ~~::::::. 
10. U 
;9" ~. 
5. U 
$'; . ::.".1(:' 

5. U 
S: . (L 
5. 
5. 
5. 
~~ 

5. 

U 
.·U '.' 

U .. ~ .: 

U 
"'si :. ::':':'0'.':"-':' 
5. u 
·!L···· .:'."b·:;:t:··· 

··l:::···:·:···K:·::···· 
5. U 
~~ ,.': .:':': jj 
5 • U 

.' :"~L. ,. ij 
U 

~. U 

~t.. :,~ 
25. U 2>: ij .' 
5. U 

.-s. ~ 

~t· .... ~.::.:. 
5. ll.. 

iuf:':: . 
NR 

. , .. ' 

••• Validation Complete ••• 

Page: 2 
Time: 14:05 



DATALCP3 

05/27198 

NSA MEMPHIS 
ASSEMBLIES G & H CSI REPORT 

SWMU 23 ANALYTICAL SOIL RESULTS 

SAMPLE 10 -------~ D23-5,0004-01 •• 

:!G=~D I~-:::t ~~:~~~:~' 
iD fRoM REPoRT -~. 0235000'01 
SAMPLE DAlE -----). 12/08/9.7 
DATEi:Xr'iAtlED --;. 12/22/97 
DATE WLnED ---;. .1'2./23/97 
.ui.Titi: -''---------> Soil 
tiiilTS -------..:---> MaiKO 

0.11 

,vAi:, ,EH1HOl 

0.05 
Q~4,2 · .. UR .' "':'ij'~~-' U, . 

.... 

7 •• 7.8 
117."'" i;i, 

0.43 J .. OA7 J 
,iid?"" j ,:' 0;94 
1\ .r .. 1~:~ 
,,~ 1 J ~;8- J 

15.5 18.4 
)2;8 'j 4~'~ J ':-,: 

14. J 13.4 J 
(1;65_ U ij.j6 U 
0.37 U 0.46 J 
. 6.~9 if' .i:;;56 U: 
23.3 _ ._?~ .. _3 
5S.7 • 

J ,:,U~; J 
1.8 U 3. u 

••• Validation Complete ••• 

... ... . .... 

.' .. 

....... 

Page: 1 
Time: 13:36 

. ....... . 



DATALCP3 
OS/27/98 

tE1Ai.~DI .i , 

57-12·5 Cyanide (CH) 

NSA MEMPHIS 
ASSEMBLIES G & H CSI REPORT 

SWMU 23 ANALYTICAL SOIL RESULTS 

SAMPLE ID -------~ 023-5-0004-01 
(iUGUW. ID -----> 0235000401 
lAS SMPLE ID ---> 5n6941 fr2 
ID ,FltM IEPDRT --~ 023S00~01 
SAtPLE DATE -----> 12/OS/!il7 
IiArE EXTRACTED --~ 12/16/97 
DATE AlW.YlBJ ---~ 12/16/97 
MnlX ----------> 5j)i,l 
oilTS ----------~> Ma/KG 

E_M1H01 

1.2 U 

'."".," •• '" c" 

1.2 U 

*** Validat:a. 'complete **. 

PlIge: 2 

Tfme: 13:36 

,"'-

.. , ... 

,---' 



OATALCP] 

05{27/98 

2500. 
259.ij. 

25. 
<!Sao. 
120. 
10. 
10. 
1.~. 

120. 
1(L 

NSA MEMPHIS 
ASSEMBLIES G & H CSI REPORT 

SWMU 23 ANALYTICAL SOIL RESULTS 

U 2400. U 
ti 24Q'O'~': ~ 
U 24. U 

~ 24ij~>' u 
U 120. U 
u "'9:9 u 
U ,9.9 U 

~ :: ,,~~9 ~ 
U 120. U 
U ::::::,\~.9 u 

••• Validation Complete ••• 

Page: 3 
Time: 13:36 



DATAlCP3 
OS/27/98 

':~~;:,,!(:T: et rach (arovl nphcS) 

NSA MEMPHIS 
ASSEMBLIES G & H CSI REPORT 

SWMU 23 ANALYTICAL SOIL RESULTS 

02~~S~~OO4-01 023-5-00136-01 :c 

023S00060; 023S000401 
sTi694,1,~2 ~g:~~t1 
~g~~g;01 12/PS/9t::, 
,1U17/91 12n71~r::,: " 
12!19/9? 1i!/~W~T," 

SoIL Sol l". 
UG/KO 'ui;;lCa:' ,,' 

EM1H01 

82. U 78. U 

41. U 39; U 

41. U .39· u 
410. u 390. u 
100. U 99. U 

100. U 99. U 

41. U ". U 

82. " ,78. U 

82. U 78. U 

21 ~ ti iQ~ U 

410. U 390. U 
~~~'" Q, :::,:~~:~:::' U 

82. U 78. U 
4;0~ 

:-' 396{::' u u 
". u 2Q., , u 
4j. ti 39:' 

, 
U 

41. U '9. U 
4L u ,39:': U 

410. U 3?Q. U 
" tL U 

.. 
iJ -39.;' 

41. u '" }9. U 
, at ,u':,,::, , :,,<~nI; u 
41. U '9. U 

410. 
, 
U 

.. 'C" :3~0. U 

41. U '9. U 
21 ; u "C:",:::)tk U 

41. U '9. U 

U* Validatl .... ..,tnplete *** 

PlIge: 4 
Tfme: 13:36 



----, 
DATAl;CP3 
OS/27{98 

---,-,'- -

NSA MEMPHIS 
ASSEMBLIES G & H CSI REPORT 

SWMlJ 23 ANALYTICAL SOIL RESULTS 

2.1 u 
~;1 .~ 
2.1 U 
'.j Ii .. 
2.1 !-I, 

: 2; 1 U " 

j:i -~ 
0.14 J 
4:" jj" 
4.1 U 
~; 1 ~ 
+~ 1 u 
4" Ii 

,,,,J,~1.. ~L_ 
21-,. ~(:-

4.1 U 
:"216:' ",ij 

~'., u ifI) ··U 
41. U 

, .<.: '41{' ,"U":; 
41. U ., .,- -4h' :~ 

41. u 
2;' u 

2. 
'" "(':::\A~,» 

2. 
,,:·:)\i'; 

2. 
-';lL 

u 
Ii 
u 
ti 

; 2~ U 
--._,Q~~2 ',J 

1.4 
.... fij,t 

3.9 
:":'<>$~9" 

\J:~ 
<aai; 

3.9 
20D~ 
39. 

.,ijij; 

J 

u 
U 
u 
u 
J 
if 
u 
U 
u 
U 
U 

"U",:·: 
39. U 

" : ::'("~~;-" U' 
39. U 

::"20. U 

*** Validation Complete *** 

Page: 5 
TilJl!!: 13:36 



OATALCP3 
05/27/98 

NSA MEMPHIS 
ASSEMBLIES G & H CSI REPORT 

SWMlJ 23 ANALYTICAL SOIL RESOLTS 

SNFLE ID --:::::: I 023~S·0004·01 
CRICIIW. 10 0Z3S000401 
lAB SNFLE 10 S776941.2 
10 fRlII REPORT 023S000401 
SNPlE ,12/08/97" ' 

12/15197 

~!{~/~ 
Uti/kii,,,:' 

u 
u 
u 
i.i 

390. 
j1ij, 
3 ... 

·~'jh 

u 
u 
u 
u 

]:~. U. 
':'390~ U 

.. 8:... <ii" I"" ':',::,,':':';;~,:"':::> ,:':, ~,:" 

"':,'" 

410. U. 
41Q~":,: ,,:,,:,!I ,::" 
41Q., 
41(1,. , 

,~19.,,,, " "u. "" 
410U .•... 
41Q. ..l! 
41(1·" -: ,IJ:: ,: 
41(). 
41,q~':: 
820. u. 

··AW.····IL··· 
41r. 

" ":::'":':':'''4;;1:''' 
,,:',,::<,':,':' ' 

410. 
2;(jQi ': 
2100. 
-410;,-:.''' 

390. 
" ':'::':: .. :.'j,9P_i':: 

,:~~~>'" 
390. 

":, ::'::~~_Q'>'::' 
390. 
3.9.P ::. 
780. .... ),qL 
399 .• _ 

U 
U 
u 
u 

~ " 

u 
u 
u 
U 
u Oij'ia," .. U ..... . 
u 
u 
u 
u 
u 
U 
u 
u 
U -':'-"-"0 
U 

•• U 
'. if 

*** Val!dati""" *** 

Page: 6 
Time: 13:36 



DATALCP3 
OS/27/98 

NSA MEMPHIS 
ASSEMBLIES G & H CSI REPORT 

SWMlJ 23 ANALYTICAL SOIL RESULTS 

'--;:'" " 

410. 
41Q'---
410. U U 

,4fih- . -U > - :-: i:· if 
21.Q9· ",", I.:( •• l;i~::> ,:4.-210C...u ...••• ? . u 

:~~:-": ,:>, ~ :~" " 
410. U 

2'QQl:,:' "U:',," 
410. U 
41'ij,{,,,, ',",Q" 
410. ,,_~ 

4 HI) ~", "..11 

~~di'> U'" 
410. U 
82Q.:' :'-~ 

410. U 
.. ··.i;;Q,·;.F 

:m,ttth'.!~.~~ (BEH~", "::,:,·,,:,,tl~~,-, .... "tl 
410 . ... . : 41Q;-
410. 

";:·.~~9;-
410. 
."0.: . 

NR 

u 
U 
u 
U 

390. ,~ " :'/ :\::'/::'3fQi':-::", ,: ,4 ,,: 
390. " U 

,,,,,::,:'2ij:Q.Q~~;,:: ,::,,~ 

390. U 
:~Wf· U .. 

390. U 
, '->,~9ik',:" :'ij 

390. U 
;--, '::-~_~~S:: ':- . i(:"" 

390. U 
... i@; .... ~ 

390. U ... i~;· ··.u .•.. 
u 

""d': ," 

u 
u 

390. U 
'~' " 'i~o,; U 

NR 

,:-' :" 

:'-~' ,; 

*** Validation Complete *** 

- - - \:- ;,: 

Page: 7 
Time: 13:36 

.. '" 



DATALCP3 
051'l7/98 

<--' 

NSA MEMPHIS 
ASSEMBLIES G & H CSI REPORT 

SiiMU 23 ANALYTICAL SOIL RESULTS 

~!~(?~ 
~G/~(f:j<" 

"ij: -,~ :,:,~~,:, 
13. U 13. 
13. ~ 'J~,~': 
6.4 U 6.5 
6;4 i.i i':,6~~'" 
6.4 U 6.5 

-6;4 U ,:o!.,-60'5 
6.4 U 6.5 
~;4 ~ i'-':_~;$ 
6.4 U 6.5 
&.4 ij .-, ~;~ 
6.4 U 6.5 

: 6;' U :,~: ~.5 

6.4 U .6 .... ' 

." U ··~'5 1:: ~- , -:,;::$:; 
6.4 U 6.5 
4:4 i.i ~J;5 
6.4 U 6.5 
m ··U'·i>;j 

""" t:, "tl"" '" ::,_--:_,t~, 

"-" ,-,',' ~t~ ",:,,'u '":':':'.\:;>~~':5 
U 32. 

'" ,:,:,::::""::,::\",,,, ,:::'V,:,',:'::":,: :-:'T'-Ji/3~k':': 

6.4 U 
":":::,,:':-:-:/];4, ij 

32. U 
6;4 'U ,,': 
6_.4 .u 
'N~ .,:~", 

NR 

.. , 
: :"""_/<~~,5 

: ::':':~~i5" 
6., 
i'~~. '. 

NR 

••• VaHdat, 

u 
~ 
u 
~ 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
ij 
u 
4 
u 
u 
u 
u 
~" 
u 
u 
u 
u 
u 
u 
U 

12. U, 13. U 
1?~ U,:, .:.:' I··,··.·.· '1~. U 
12. U 13. U 
12:-:-:-'- '~' ,::,,,,, 1k: U" 
6.2 U 6.5 U 
6:2:' ','- i.i 6';5 (j" " 

: ,':, ~:~::' :-::' ~,: .::~ ,:,,:,~, 
6.2 ,~,.5 U 
6;?: " ~.5 'U 
6.2 U 6.5 U 
6;2 -0-, 6';~':'" u'::":' 
6.2 U 6.5 U 

"'6;2 'ij" " 6;5' ,,' U 

~~2 U 6.~ U 
"6;;f iJ 6~5 li 

t~: ~ ~:!,: ~ 
6.2 U 6.5 U 

" ':'::"~';~ ~ ,- "4:~ ,:' jj, 

6.2 U 6.5 U 
";U'i" ·· ... ,·6.5 ... 0 

6.2 u 6.5 U 
"::' ::")df ti"'" ""',' ~.5 ti 

62. U 
,~;2 :,': ,,' iJ 

31. U 
""-:h.:,: ",:'li--

6.2 U 
6.2 u 

31. U 
'6;2 U 

6.2 U 
Nil 
NR 

\;;'vtnplete *** 

22. J 
: ~~5 iJ 
32. U 

': 32. U 

6.5 U 
6.5 U 

32. U 
6.5 U 

6.5 U 
NR 
NR 

,~. 

12; 
12. 
;~~ 
6. 
~. 

•• 6; 
~. 
6. 
•• 
:6~ 

•• 6: 
6. 
6. 
•• 6; 
•• 6. 
•• 6:' 

•• 6. 
60. 

•• 
30. 
jO. 
•• 
•• 30. 
1.2 

•• .. 
NR 

u 
U 
u 
o 
u 
u 
u 
u 
u 
o 
u 
o 
u 
o 
u 
o 
u 
u 
u 
o 
u 
ti 
u 
o 
u 
U 
u 
u 
u 
u 
U 
J 
U 

Pllge: I!I 
Time: 13:36 

13. U 
13. li 
13. U 

',13. ii 
6.7 U 
6.7 ii 
6.7 U 

'.1 '. 6.7 U 
6.~ ~ 
6.7 U 
6.1 "~ 
6.7 U 6.,,, ~ 

6.7 U 
60t 'u 
6.7 l,I 
2.2 ~ 
6.7 U 
6~r ~ 
6.7 u 
6d U 
~.~ U 
6.7 U 

67. U 

6.7 0 
33. U 
33; iJ 
6.7 U 
6.7 U 

33. U 
6.7 U 
6.7 U 
.i 
NR 



DATALCP3 
OS/27/98 

NSA MEMPHIS 
ASSEMBLIES G & H CSI REPORT 

SWMlJ 23 ANALYTICAL SOIL RESULTS 

, . 

••• Validation Complete ••• 

Page: 9 
Time: 13:36 



DATALCPl 
OS/27/98 

'" '. ; 

," > 
" .' 

.,;:,'::',:,::.ji~t, pir_t~r 
" .. :".: .. ::.,,'.--"---- .",. ',"',,' 

NSA MEMPHIS 
ASSEMBLIES G & H CSI REPORT 

SWMU 23 ANALYTICAL SOIL RESULTS 

Willi: '10 -----• .:,. 0Z3-.S-0DD3-15 
oiiGIIW.. 10 .,.-,-~-;: 023SQDD315 
W.:SMPLe IIi ~'--,. S880336~1_ 
'1D' no. REPO!:T --;. 0235000315 
SAiiPi..E DAre .-;..,.~':-). Ot);.9198 
tlATE" EXiiOO::im -.:);.' 01127;98 
DA:iE"AiW.'izm --.::;;. 02]02/98 "',, ,:'. 
""nix'::::"---------;. ~cifl ' :': 
liidts,' -------,-~--> ,:~g~~Il.:,' 

Ett, ii1'o:::,:':',: ::.: :::: VAl_ _ :: ~'Ml liD:' ::, '" ',I ~At .. :. ·.· .. ·.EM.·.·.·.· .•. ',:."1 .. H.· ._09.' 
.' ",,,::,::'r,,:,',,·,, '~ , 

~-02-6 TPH - Diesel Range Organics 5.1 U 5.2 U 5. UJ 

••• Validati Complete *** 

Vil ",' ----
EM"Oi ••..• , . VAL 

1.1 J to.8 U 

ahHd9 ". :',', 

Page: 10 
Time: 13:36 

5.3 U 



OATALCP3 
OS/27/98 

'.<', ....... . 
" '.' '-

sAMPlE ID .,;.----,;.-> 
ORIClXAL ID -----~ 
lb :SNiPi..E" ii:i -",;.-> 
,I,~::,,~ji~j --j> 
SAtFU;,-D"lE -----:I!' 
DAtE ,WLYlED ---> 
MATRix -~,;.,;.------> 
.. US ,-,-,-----,> 

'"'' "'.,' """, '" ':', 

1999900-02-5 TPH - Gasoline Rllnge Organics 

NSA MEMPHIS 
ASSEMBLIES G & H CSI REPORT 

SliMU 23 ANALYTICAL SOIL RESULTS 

023~S~0003-15 
023$Q00315 
SS80336*1 
02350003;5 
ti"19i~a 
01i26i98 
~~'-.t. . 
"'C1KG 

PlIge: 11 

TIIII!!: 13:36 

EH1HQ~ : .. ' ., .:.:YAi."<~ .. '.",'."~,\,~,,,i,~. __ ,::,:;.';,:ij.:\ .··.'.· . .:'.·.,., .... ·."A.· ... '.',: ...•...•.. .. ·.E .. ".','."iI ... ·.'.·.'.'.'.· .... ::.:: ...... '.·., ..• , ....• ".·.:', .. ,::yA,\,' :Eii;iiO!f., 'VAL ElHiio1 . VAL· EM;ii09 . vAL . . '" , ., :,:"::,:::"",:~<,,,: ,', ::::""'" :" .'- -:' ", '.' . ";;,' '.. -

0.23 U 0.23 U 0.22 U 0.23 -U 0.21 U 0.24 UJ 

*** Validation Complete *** 



DATAlCP3 

OS/27/98 

~ ID -~~~~~-> 
OAIGliAi ID ~-~~-~ 
LAiI,iWFO:: 10,---> 
iD ,Fiai:REPtRt ;;.::.,. _l'.E, DArt, ':'--~-> 
DAtE 'i:ltiAi:tED '-'"> 
DAre MALnEit' ;;;-~'~ 
MAtltX;: •. ~' .. -:-;;.~;,;~~~;; 
tlrtTs' '::",;;:.:-',:,~~~.;_~,"> 
,::' ';,--

...... , .... 

NSA MEMPHIS 
ASSEMBLIES G & H CSI REPORT 

SliMU 24 ANALYTICAL SOIL RESULTS 

024·s~D001·01 

~~~,~~~1 
Q24SQD0101 
111/09198 
D1i2119S 
01/22198 
Soil ' 
HG/~O,,:,":::':"" , 

0.04 
Q';4' UR 
7 .• 

1'7l,. 
0.li6 J 
0.14 J 

10.9 J 
8.8 

15.6 J 
35.8 J 
17.1 
0.43 J 
0.12 U 

.0.71 lJj 
22.2 
54.6 J 
0.7 U 

0~4~S~0001·04 

~~~~~!~4 
0245000104 
OWj9/~S' 
01121/98--
01i22)9_S 
Sol 1'"_,,_,_,' 

,~Y~f:::-:,:,' 

0.03 
Q.r.5' UR 
B. 

,104. " 
0·46 
0.£14 

" t: 
16.4 

J 
UJ 
J 

J 

:9~ J 
17.S 
0.4 U 
0.12 U 

,0.74 UJ 
20.6 
'4iL~ J 

1.2 U 

0.03 J 
': Q~48 'J 

,17.1 
14r;',: 

"::"::~::~9' tl' 
12.2 
6~ 

12.3 

J 

61.; J 
"1~.___ __ J 
:-0;38 -- uj 

Q.11 
-Q,;6,9 

W·?"" -,'JW ,. , 

u 
uj 

J 
u 

*** Validat~_ • Complete *** 

:-:'"", VAL 

0.04 J 
O_;~9, UR 

23.7 
15k',,-

0.53 u 
,0.2 'U 

"':"::}~::~ 
~3. , 

,6r.6 ',' J 
13.4 J 

~';~8" U 
~. 1,4 J 
0.7 U 

l~:~ 'j 
1.1 U 

9.02 J 
~.42 UR 
B.' 

124.", 
9.43 U 
o.H ti 
19~~" J 
P 

16.7 
,iL~ J 
18.9 J 

":"q;5~ 'J 

~.g U 
0.r6 UJ 

20.7 
~;, J 
1.2 u 

Page; 

Time; 13;41 

024~,;;~i:I0Q3-01 
~24,SOp~01 

SB80~53*1", 

024s000301 
1i~IP9J~8 
01121/98,:", o1iwsia 
~d}~d '-,::~ ,,~ , -,-- , 

':E,~~,1i"1i6 ' , V~L 

0.03 
0;55 i.iR 
B. , 

171-
.. 

O.S ~ 
0.04, j" " 

11,.,8, ~ 

9." 
17.6 ~ 

14;6 
.. 
i 

29·~, , 
Q.5~ <1---

0.15 ~ 

0;71 
,'< , 
U~ 

24. 
55.5 , 
•• U 



DATALCP3 

OS/27/98 

--, -_or 

';--' 

-------> 

--------~-,. 

-----------> 

NSA MEMPHIS 
ASSEMBLIES G & H CSI REPORT 

SWMlJ 24 ANALYTICAL SOIL RESULTS 

~.Q3 ( 
Qi4 UR 

•• 161. 
9.48 U 

).05' iJ 
,11,.,~,: 

:: :1~,~'2:" 
17.1 
~$,.~ -',j 
20.5 J 
~'4~f' '::j;-

0.03 
':':-ii~'M! UR 

••• 
H3~: 

0,.1i;3 J 
,:i;I~04 uj 
10.2 J 

. ",/ii'~:-
14.8 J 

"-:--::.?~);:- "-:'.~ 

17.8 
(:~~~1 ~ 

9.·12 ,~ " 
"'",~L , " •. ! ....... ·•·•· •• QiB " 
22.7 74_;?' - "'~, ,,: ' 
0.64 U 

0.01 ~. -_D.W" J 

5.4 
$~;~" 
0 .• i!7 U 
,0,Q3 iJ 
10.3 J 
4;4:,: :,:,:" 
1. 

-'_~;B-.' ,.1 

7.5 J ", ,,:,,:ti~~: ~'j ,::, ': 

1. 

••• Validation Complete ••• 

0.02 
6.42 
~.1. 

10Z,-. 
,0.3~" 
Q.13 

•• • 6ia ," .. 

'4. 
.. ~ .• F 
16.4 
"jjl~:: 

0.12 
Mo. 

.19._. . 
:::,~.~:, -

0.97 

J 0.03 
UR (J~4 

,4.3 
6\.4 

" 0.3 

" 0.ii4 
10.2 
',4>:: 
1.' 

.'. -J *' J •• '-:-:j q;]9 
U ~. 1? 

',:,Uj: .. M' 
1S.1 
":0<'-' :':' 

,J ,: ~;. 

U 0 •• 

"' J 

J 
UJ 
J 

J :J 

u 
u uj 

J 
U 

PlIge: 2 
TIIII!!: 13:41 

0.02 
O.M' ". ••• 90.6 
0.43 J 
0.04 i.i~ 

~.~ J 

n 
16.1 J 
9.6 j 

17.5 
~.43 U 
0.13 U 

0.# ,UJ 
20.2 
,jjj "", j 

1.1 U 



DATALep,] 
05/27/98 

SoVI'LE,ID -------> 
ORIGilAi ID -----> 
lAS SNl'LE ID 
ID ~ REPORT 
SNI'lE DATE -----> 
,~rE ElTitAam --> 
DATE AIIAlTZED .. --> 

~TIIX --------~-> 
biITS,--.. ------~-> 

NSA MEMPHIS 
ASSEMBLIES G & H CSI REPORT 

SWMU 24 ANALYTICAL SOIL RESULTS 

024-s-0006-01 
0245000601 
S$80D6~4 

024S000601 
01/06/98, 
01/09198 
0;/13/98 
SoH 
MO/Ka 

0.03 
0.58 

16.5 
;t;7'~'" 

0.46 
(j.Z2 
~ .. fL 
ns', 

12. 
1~;4 
q·L 
Q;~3 

0.1..1 
,;o;r, 
18.2 
.4i~5"t ': 

1. 

'VAL 

J 
J 

u ... .. ,tr 
J 

J 
J 
j 
u 
,UJ 

u 

0_02 J 
':"':'''0.63 J 

8.1 
133~ , 

9,.38 l! 
,JJ~1' Ii 

'J:):~':::" J, 

14.1 
"'·'.:?~6':"·' J 

18. J 
'::"\:,ql6f, :"f'" 

0.12 tr 
"':::dS16" trJ 

····lM(f· 
,., u 

*** Validati '~vmplete *** 

<;:;::"" 

PlIge: 1 
Time: 13:,1 



DATALCP3 
OS/27/98 

57-12-5 Cyanide (eN) 

NSA MEMPHIS 
ASSEMBLIES G & H CSI REPORT 

SWMU 24 ANALYTICAL SOIL RESULTS 

~I.E iu .,------~ 024-S~DOb3-0" 
,,~iG~~: ,~D: ,-~,,;.-~ ,o24~QIi~~01 
US __ !WllLE' ID: ;':":-)i: 5880153*1 
ID FROi REPoRT -,;.;j; Q24S0Q!l3Q,1 

·.[~~m~m~;~ 
unts>------,---->' MG/KO 

EH1ti06 

1.2 UJ 1.2 U 1.1 U 

••• Validation Complete ••• 

.. ..>., ........ \, .... ' ......... , .. . 

Page: 4 
Time: 13:41 

....... 



DATALCP3 NSA MEMPHIS Page: 5 
05/27/98 ASSEMBLIES G ,. H CSI REPORT Time: 13:41 

SWMlJ 24 ANALYTICAL SOIL RESULTS 

... ' : .. ,:. :.,.~", ' .. 
#Iou 024~~-_pcio3~O; 024~C-.OOD3~i)1 024-$"0004-01 .. ~1IEJtI·:,. I. -------,. , .. IlUGIIW. I. ---~-,. 024SQOQ301 ii24CcioQ30; . ol~soOci4i:i; , 
lAB.:!So'IF~·: 10 ;.;--)- S880153t , : S88Q'5.~B~T·: 

.. 
S880069*6~ .. 

10 FRaN·REPORT---,. Q24SQQ'Q3Dl 024C000301 .: 024S00P401 _i.E 'DATE'-~----> 01/09i9~ (;;/09i~8 :.:.' 01106/98 
DATE.·ElrrUCTED --> 01114/98 g~~~;;;:, :,':::': .. o1i.09/98 . DATE': WLIzED .o_-;. 01.0/271.98 01/13/98".:" ..... '.' 

MATliX ~------.--> .~ClIl.. SoIJ:,:.:.,.(i:·::·'··· SoiL . lii iTS ---~~---'.o--> tJOiKO '. UG/K~ UG/KG ..' • ••• ·····l.· ... 
atlHD4 EH1KO].'::· .' ......•.. 

•••• CA' • Par.neti!r EM1H06 VAL VAL VAL: . :. ...... '" 

7S-~-O Dalapon 2400. U 2400. U 2200. U 
93~65~2 "CP' 2400. u 2400. u 22Q~. u 

1918-00-9 ,,- 24. u 
I 

24. u 22. ~ .. '. . ~'14'6 
, ...... ' 

2400; U 2400:. ~20~ . u CPA U 

120-36-5 fehlorpr~p 120. U 120. U ,,0. U 
94~7S·7 2.4-0 10. U 10. U 9:3 iJ 
~-72-1 ~.4,5-TP (Sllvex) 10. U 10. U 'i/.] U 

~·76;'S. 2,4,5-T to. U • 
·.~O. U .. 9:.3 .• Cu •. ' . 

88-SS-7 Dlnoseb 120. U 20. U l1q. U 
I 94'82-6 2,4'-DB 10. u :5;1 J .: ·9;3 ...... il 

, . 
.. * Validati \;;;.;;Implete *** 



OATALCP3 
OS/27/98 

.~Q, •. , 
4QQ' . 

. j~::;-
<c. 
iI~.': 

_499.· 
4Q: c_ 

40. 
-: - -' ,; 80;'--

-" -.~~-., --, : 499.::: 
+9· 
11.. 
40. 

NSA MEMPHIS 
ASSEMBLIES G & H CSI REPORT 

SWMlJ 24 ANALYTICAL SOIL RESULTS 

u 
U 

-, ,,,:ij-
y 
U 

'U 
U 

: .l.f'",,;::,: 

,~: ,,'u 
U 

.U 
u 

*** Validation Complete *** 

Page: 6 
Time: 13:41 



DATALCP3 
D5/27/98 

SAMPLE ID -------> 
DRIGIMAL ID -----> 
LM sAMPLE .0 . 

,.'C,;" '_,,,:, ",' 

NSA MEMPHIS 
ASSEMBLIES G & H CSI REPORT 

SIiMU 24 ANALYTICAL SOIL RESULTS 

2.' 
,:'\[1 

2.1 U 
" ,,:~~,f'" "Ii 

2.1 U 
':::'~~, ~ 

2.1 U 
" ::?:;" ~ 

4. U 
" ".;-i~~81 "" ~ 

4. !.! 
'J~" u. 
-:::i:,T ~' 

A;····~····· 
0.64 U 

2iQ;' :"~;';' 

49. U 8,. ·.u· . 
,:t 
tt 
40. U 

... J'Ii •. 

2.1 
,,:,<'i'~:~l 

" ?1. ·,.1 
""""",,/:tl 

2.1 
: ',::·+t~,." 

4. . ·· ... n1 
0.32 

';,'.~l " 

J,.~ ·,,4. 
.. ~ .. 

,:~,;), : 

0.17 
2,ij~ 

40. 
oiL 

" ., .. ~~ .• 
',:,:",,::,:,:::,;~a.; ',' . 

',:. ~Q. 
,'>40'; 

",:",,::,:,:~t 

u 
u 
u 
u 
U 

~: 
U. 
.l;, ' 
~, 

'u, 
"U',,, 
u 
U 
J 
U 
U 

" ,ij: 
u 
U:'>:::" 
U 
U 
U 

U 

:",>, :.3~. 
.':,~r: 

37. 
19. 

," ~., .... ' 
"'--U·<·' 

U .... ',ii'" , 

U 
:: ,ij:;'" ,,' 

u 
" ::,ti::~,{:,: 

u ti :. 
U 

U 

••• Validati, . <.:omplete ••• 

Page: 7 
Time: 13:41 



OATAlCP3 
OS/27/98 

NSA MEMPHIS 
ASSEMBLIES G & H CSI REPORT 

SWMlJ 24 ANALYTICAL SOIL RESULTS 

400. 
"lpQ'i: 
400. ,!-,J 
~oij~ lIJ 

:'4'~~}' '~J 
400. U 
lio.Uj 
400. UJ 

.. :'<~~~:" 
420. 
'~!Q) . 

420. 

U 

'u' 

u 
U 
u 
II 

400. 
. ~b.Q~' 
~9~. 
~Q~. 

',"':':'::'4~~: 
.. . .. ~gQ .• :, 
::".:"'.~g~~ 

u 
U 

""":ij-

400. U 
····,·!WV·y 

400. U 
:'~'QP; ,U~· ··'Y!~O;'·> 

420. 
" ~:,::':: ;';':::::';II'/i,h' i\qij,ij" 

A.qp. UJ 
., 40.0~:·· ,'-:::' ... ~'ij .. : 

.. ~~P:., U 
'~Qor 'i':~;~':'>' 
400. UJ 
4,99. ~j 

.a.R9., UJ 
:~!I0~,: . ',~,'::~J,:::, 

4qQ~, , ,,~J 
. . ...• 40Q fi. u,.· .. 

.. ~!I~,., : uU".,~,:::, 
,,', :.'::4Q9~' ';' 

400. U 
'.' ," u.·.·.'· "":'."' :", .. QP~' ," 

400. UJ 
:'h~r Uj 
,tij§;::-.:.·· ~j 
,~Q.q... UJ 
2j~Q; uj 
400. UJ 
mO.'.;' 
2100. U 
".40i:i.~,:.'~: : 7Uj; 

: ',: :':':42a~'..'~· 

'.' ~fR~... .... u 
,',: '·.A~O{'·:' 'u 

420. U 
:~1o; .." 

: ··:>i .. fjij~., 
420. 

"::.:::,::'.42ik 

,::,::-,':r~::~~~:" 
420. 

}'~~Q; 
420. 

'2iW, 
'" 'i>:~ ~~: l~3r:': " 

u 
ii 
u 
u 

u 
V 
u 
u 

420. U 
.. ";22Q~: '. u 

420. 
"':':":,':22ijQ~" 

u 
u 

2ZDO. U 
':".: ·}\42ilt.'::.' U ,', 

U 
: "::'::::>~.9.C!~'.,"i,: "':: . .,i.(: 

390. U 
~~; ;~":U" 

.... J~: .. J .. 
"~~" ~ 

,.,e. "l"" u, .. 
3~,. n" :.:-,. .3~. 
390. U 

.... :3!Q._ U 
390. U 

i!qQQ. U 
390. 1I 

':":':"/'l9cL: U 

390. U 

'2dbD~' ti 
120. J 

2000. i.i 
2000. U 
·~390. U 

*** Validation Complete *** 

:~9~.~:, . 
" ·!QO •• ,·.·. '.U ••• , 

400. .U . 
.· . ..;-::>~;~:~qf :::":::,: ~'.:" 

400. U 
:~ijij( :.: :~ 

,~.~'.. U 
.. " .. "'~QO' jJ 

400. U 
,;400. .ti 

; ,4{1~" 
. 409;, U 

400. U 

~ijQi U 
4Db. U 

2QDQ~ U 
4Q9~ U 
400: U 
400. U 

200q. 0 
400. U 

2000. U 
2000. U 
400. U 

430. 
43Q~ ': 
430. 
43iL 

u 
U 
u 
U ll~: 

\::::;~&>:, : ~ 
430. 

··~~di .... . ·m;. 
430. 

":'::,4]6(,:" 

", ': ,;;.9:; .. 
":'~ .. " 

430. 
'~l~; 
860. 
bOo 
430. 
elL 
430. 
43Q. 
4~0. 

430. 
430. 

UOO. 
~~O. 
430; 
430. 

2200. 
430. 

2200. 

u 
U 
u 
~ 
u 
U 
u 

"tj 
u 
U 
u 
u 
u 
U 
u 
U 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

2200. U 
430. U 

Page: 8 
Time: 13:41 

400. 
400 • 
400. 
4iiQ: 
49Q· 
~0iJ;. 

~~~. 
~~g. 

400. 
'O~. 
400 • 
!~O . 

l~~~ 
:~~g . 
'4QO~ 

400. 
~QP:' 
aDo. 
4DQ~' 
400. 

:: 400. 
~~o. 

4~0~ 

400. 
40 •• 
400. 

:2Hio. 
400. 
400. 
400. 

2100. 
400. 

2tOO. 
2100. 

400. 

U 
U 
U 
,U 

H 
U 

u 
U 
II 
,R 
U 
U 
U 
U 

U 
U 
'U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
U 
U 



DATALCP3 
05/27/98 

(8EHP) 

400. 
jap, 
400. 
4QcL 

2100. 
2'cici~ 

NR 
":,,q'~'; 

400. 
21il,Q;' 
400. 
40'Q'l,::, 

,,!~~},::: 
400. 

"40QV: 
400. 
~QQ':: 

400. 
'4'o'iL' 
~99,., 
4DO~" " 
400. 

:::",,(j9~" 

'00. 
"'400; 

400. 
;:'4'QQj':':" 

400. 

NSA MEMPHIS 
ASSEMBLIES G & H CSI REPORT 

SWMU 24 ANALYTICAL SOIL RESIlLTS 

420. " 4~~~·' l!' , 
", 420. " (jj ,4~~i" ~ 

"' 2200. " 2000. 
.. iJ 220M ',: zoO'o;:':: " . NR NR 
~j ~?~~'--' 

'. 
':'~~'~~ .. --

" ", 420. " 390. " 

400. ... . .. "QQi: 
400. " .. 

j~o; ::'::"'if 
2000. " .. , 2oQik..:' ." 

... 
4Q&~'~":: ti 
400. " .. 

~." 22C#; u .. 
~OQij';" 4>i' ::,:';;',:,iijpo.::,""" u • "': 

", 420. " 390. " 300. , 
"'< 

,~20( U .' i!!l(i ,<,.'" ':: 
:::/~4'O~1'/::: " .. llJ !.k " "' 420. U 390. .. "u,. ,,:." ,.42Q" ·····/·jlO/······ u' " "U." 

", 420. II '" ~~. . U ,,,,, 
':' ~?,ij~: Q, 21.0{ t),J • 

:'" ,:':J, 

", 420. " 390. " " "~F M!i '" • ~o;· '~> 
,,,:, u, ' lI, 

", 420. ~ ~?vg· " U .. mi .. ,,'::':' 

"' ". 3~' • U. " ~j:,:,,: 
420. "J 390. " 400. " .. . ,'.: .4ii: ·~io .. tV':'."'::':' ,;',:::::"4oo~::' '"'' 0 "": 0 

", 420. " ,:~~,: " ... .. ~9O. " "UJ 41'; jj ti .. 40Qf • U 
", '20. " 390. " ,~O. " ~r':"" 

,',' 

~2Q' Ii l?ii; u .. · "~Qij';-" 0 
OJ 420. " 390. " 'DO. " uJ-' .. m, UJ" . 3!!l. Ii ,b~~ " ", 420. " 390. " 400. " 

••• VaHdat> complete *** 

430. m • 
430. " .43': 

,,' 

" 2200. " 22DO~:: iJ 
" .. NR 

. ~~p~ 
• 

tf.. 
430. " .. 

22QO~ Ii .. ,:' 

430. " 4~ij'::- • • U 
430. " .. 

:::~lth,:" If' 
~3(1. " .. 
:4~oi: Ii .. 

430. " a6il. ti 
430. " 430. U 
430. " • 4]0.' 0 
430. " 430~ " '30. " 430. Ii 
430. " 430; u 
'30. " 

Palle: 9 
Tfme: 13:4' 

" il 

" ij 
NR 

4Qd~ ~ 
400. " Z10~; 

'. 4 
400. " 4Q~; • 

~ 
400. " '".~' 

U • 40Q~· 

400. " '::'~.i' :~" j. 
400. " i!iipi tr 
400. " 4QO; > u· 
400. ", 
:~o; U 
400. " 400. Ii 
~OO. " 400. 0 
,~O. 0 
400. "J 
400. " 



OATALCP3 

OS/27/98 

, 

NSA MEMPHIS 
ASSEMBLIES G & H CSI REPORT 

S!iMU 24 ANALYTICAL SOIL RESULTS 

400. U 
',ijo; ,U 
'00. U 
~Q.i); - :-u 
40(' U 
4-Qb(,- -~ 

400. JJ " 
~!~. ',,~ '" 
'00. 
4~' 
400. U 
4@F,',.~" 

',' .:~~:~: '" " : "' I.·' I 

,:~g,q,.,. U 
.. !PQ •.. u··· 

'DO. U 
4ijij.·~, 

BOO. U 
~PQ~" ,:i.i :-" . 

.,.,'., liji; 

" . -: (I. ': 

" U 

" , ", .-- ,c,li" 
430. U 

;5:<O,;43D~" d,;:;';' 
430. U 

,: ,<::.y':4~O'.':"":' ·u 
430. U 

::::::':::'::::::~3~; U 

'30. U 
,,": 126~; U 

~~~. U 
~30. U 
.:~~~. U 
2200. U 
430. U 

2200. U 
2200. U 
430. U 

••• Validation Complete •• * 

'00. 
:~«k':: 
'00. .. . ~OQ~;: 
400. .. !QQF 
400. 

,',' .. ,.,"" 
'::':<4~9~ ,'" 

'DO. , 
,'~QQ~-'-' 
400. 

·4ig;, 
'00. 
400~',:: 

·1QQ· 
-":AI~[h' 

400. 
. -, 4~ij~ 

~Q~. 
",,"!:IO; 

400. .. -- _400;:, 
400. 
'~oit 
400. 
4do. 
400. 

lilOO. 
400. 
400. 
400. 

20aD. 
400. 

2000, 
2000. 
400. 

" ",::'(j 

" '"U 

" , 

" " 4 
" , "U' 

" U 

" U 

" u 
" " " U ,:;> .. 

" U 

" " " " " " " U 

" " " " 

Plllle: 10 
TIIIW!: 13:41 

430. 
4~D. 
4~Q. " 'l0. ~ 
430. " hp. i.i 
430. !J: 4J.Q; .,,!J 
430. " ~~o; U 
430. " 4~P;' U 
430. U 
43ih 0 
430. " '3Q/ U 
430. " ,p.O. ." .... " hij. U 
430. " 430. u 
430. 

~ "31t 
430. " ·4~iJ. " 'l0. " 22(1);, " 430. " 430. " 430. " 2ZOO. " 430. " 2200. " 2200. " 430. " 



)ATALCP3 
]5127198 

(8E~P) 

400. 
,~f. 
400. 
4PO. 

2100. 
21.DO~ 

NR 
~.QQ~'.: • 

400. 
2'PP~ 
400. 
4Q'Ql'::: 
400. 
4b"0', :.' 

400. 
, ,,". 
15. 

400. 
eQQ; 
400. 
4~Q; 
400. 

:: .. 400 .. 
,40~. 

.. .. 49Ql" 
400. 

"::':"'~ijOj 

400. 
::'-lD,!k 

400. 

NSA MEMPHIS 
ASSEMBLIES G & H CSI REPORT 

SWMlJ 24 ANALYTICAL SOIL RESULTS 

420. 370. 
,~'~ij,. -:-~iQ; 

" 420. " 370. " 0 m; ,ij " '" ,,::, .. 3,tlk--~::' .. ,~.,. 

" 2200. " 19Q9, __ " U 2,io(j~ u- ,.' 
'1900~:::,:i -,- U.,. .' 

"'''~~ .. NR '0. 
iL· • ,iiO(:: U \20; 

" 420. " 370. " ·U',,' • 22.QQi :'''' "": .. ' 
1~~i-:--' 

.. ij 

" 420. U, 370. " "., 
,~2ik 

:'.: ::jith"'- ~r :U",_ " • 

" 4~9~ " 370. " . .. ', 
'il\!."·' oiL U ,zoo " "" 

'. 

• 
.. 

U 420. 4 ~~~, ::::,·::::U 
.. m, -~ " 3rg,;h 

" " 370. 
U U 74Q; 
" " ~m·-
U ,~ 3U!f' 
"J "J 370. 
d .. :':'U .... : '''jiQ, • 

" " 370. tl U',:, :'U' "',-' :3iO'~' 
.. 

" " 370. " ti " 
,':":'", ~io, " ~ 420. " 370. " ~J :,'" :,:,-, I~o; UJ ". ':'~,3rli,/ Ii .. 

" 420. " 370. " 

••• Validat~ . lomplete ••• 

400. 
3i. 

" :',:~~1-U.·' 

". 20QQ. . 
" 20DO,L 

NR 
""'ll:: ~lfQ~':::'" 

U 400. 4":: " " . 2riQQ~':::'" 

" 11. 
II 4~;" 

" t,!IQ. 
u.·.· "" " ::i'::": U 

430. " 400. 
~~: U 8DO~ 
430. " ... 

. .-' !~O' ~ . 4h 
430. ~ 400. 

)"do~'" Ii ":" '00; 
430. " 5 •• 

"':,,', ":,:~~O. ~ 400. 
430. " ... 
110; " ~OO; 

430. " 'QO. 
'. 'l5ii~ u "'OO~ 

430. " 400. 

" U:-_ 

" .. U 

':~ 

" U .. 
J 
U 

". u 
J 
J 

" ti 
J 
J 

" U 
J 

" J 
u 

" U 

" 

Plge: " 
Time: 13:" 

430. 

"ij~ 
430. ~ 
..d~, 

.' ". 2200. " 2ioo~" U· 
,_ .... ,NR 

U ~.~~ 
430. " 229Q: Ii 
430. " dti; U 
430. " 430 •. ~ 
430. " 'jij • U 
430. " &0, U 
430. " dQ~: 'u 
430. " :,~iii~ U " 
430. " .' . lt30• U 
430. " 430; " 430. " 430. " 430. " 



DATALCP3 

D5/27J98 

'~~:':' 
12. 
i.L,,:: 
6.1 
~'~'; 

NSA MEMPHIS 
ASSEMBLIES G & H CSI REPORT 

SiiMU 24 ANALYTICAL SOIL RESULTS 

,,::::,:,":::::':/H~::> 
13. u 

,j~:.>: "'U 
6.3 U, 

"'::::&i!"': ': U" 

-: :,::::,:\;::,l~i:':i:: 
g~"" u 1?;,::, ' ':,~ 

6. U 
6'~::::: : 

~"~ u 
,6;1 '::::u':· 

6.3 U 
: ")'6:l-, U 

6·3 
····'·6'~·· 

6. 
··'.:k.··· 

u 

, .,,~:: 
1" . 
12. 
'1~;" 

6. U 
'~t::" ::"U 
6. U 

: ~~:-- ~, 
" ,lI 
:~", 

,6.1 U 
6'1 "U 
6.1 U 
-~;1, #' 

6.3 
::":::6'ir 

6.3 

u ...... 6. U ··'if·',+· •. ·:'·:·:: ':'::::: ,~~:', ,::0 

u 
C_';>_" 

'" '~ 

~. ~ U 
~d :<U-
6.1 U 
.-~d ·u' 
6.1 U 

",-ld: .;-~", 

30. J 
,,6.1 U :'", 
30. U 

.3.IE ,,' ,," ij 
u 
U 
u 
~-

6.1 U, 
N~ ,-, 
NR 

U 
--:-',:~~r- -- ij -- -'-

6.3 ,,,,~_, ",_ ···m·" 
:~! ,:,:,::,:,,~,:, ' 
6.3 U 

:: :, '-:<)~~~ :'" U 
6.3 U 

AM. 
.. __ ... §.~ " U 

'::Yi,~:f\4~3:"'" :0 
"~""" U 

'"'' ._,~,.,3 U' 
32. u 

-:"::,;- :'::::,i(i,i2i:::, u 
,~,._3 U 

,,: :, ,,',~<i;:3 II 
32. U 

-:~: ,::, ,-:,:'(:6~j: u 
6.3 U, 
#ij" 
NR 

6. U 
-":':':'{' '::U':':':,: '::\~,:>,:' 

U .... ~;!··""u"".l ""., ".···ii., U . 
6. ",~",,, 

.. '!:~-f'<":" ,1:(:, 
6. U 

,,)i,'--- ---:~ 

6. U 
'<:<.'&,: ~,.' 

6. U 
_k"':':' :iL;; -

~? 'U
J
." ,6. " 

30. U 
'>:)-:'~-3ij~ ", U"" 

6. U 
'. -:,6":' jj" 

3D. U 
--;-;4, - J 

6. U 
M~""" 
NR 

" ,.;6,<", '-:-.'{-.~J'.':" 
'~_ ,"0 

6. U 
":,:,:,:'~~>, :·u 

0.68 J 
".' .~; "U 

'" :<::':':I:: ,:,::,:,:,::'tl ,: ' 
, ,60. II 
':,~. U 

3D. U 
, """ '''--:SO. u 

6. U 
-, .~: U 

3,9~" U 
1.8 j 
6. U 

NR 
NR 

••• Validation Complete ••• 

13. U 

ik -'Ii 
13. U 
,~(:: 

:,,', ti 
6.5 U 
~:! ij 
6.5 U 

1" -il 
6.5 U 

m "'" U 
6.5 U 

"_6~5',' , 'ij 
6.5 U 
&:\ ti 
6.5 U 

n :," ~. '\ u. 
6.5 U 

Y::<';:'::)~i5 .. ' :.-~ 
6.5 U 
~;5 -u 
6.5 U 

.. 6,\ ii 
6.5 U 

'", ~.5 ",t" ."~: 
... 

65 •. U 
6.5 ti 

32. U 
32. U 
6.5 U 
6.5 U 

32. U 

6.S U 
6.5 U 

NR 
NR 

Page: 12 
Time: 13:41 

12. U 

~?~- :-u 
12. U 
1,~> U 
6.1 U 
6;1 U 
6.1 U 
6~1 'U 
6.1 U 
~;1 

, U 
1.6 J 

:::6J V 
6.1 U 
6!i-' ::0 
6.1 U 
%:1 ,': U 
6.1 U .. 

;-t17 
6.1 U 
"~.1 U 
6.1 U 
601 ~ 
6.1 U 

"'''_6J .. il 
61. U 
6.1 U 

30. U 

39 . . ti 
6.1 U 
6. ; U 

30. U 
6.1 U 
6.1 U 

NR 
NR 



DATALCP3 

OS/27/98 

,", 

.',._-- .. ,~" , 

(t,otI:iL) 

12. 
;2; 
12. 
1iL , 
6.1 
6:1 

~;~ 
6.1 
6; i 
6.1 
~~'1 
6.1 
6j 
6.~ 

6~1 

6.1 
5;8 
6.1 
~,~1 
6.1 
n 
6.1 
,H 
60. 
:,,~d 

30. 
3Q'i:' • 

6.1 
6. ; • 

30. 
oil 
6.1 
N,~ 
NR 

NSA MEMPHIS 
ASSEMBLIES G & H CSI REPORT 

SiiMU 24 ANALYTICAL SOIL RESULTS 

13. 
,':' q:h":' 

u 1~,. u 
, '~, 13, U ,,' . 

u 6.' u 
u :si4: u 
U 6.' U 
u ,M U 
U 6.' U ,,' .'\ u':, U 
u 6.' u 
U ,~~{ U 
U 6.' U 
ii ::(L'~ U 

U 6.' u 
u ilJ ,,' ,',,:," 

U'", 
U 6.~ U 

J ''':''~~'~:: : ~,,:, 

U 6.' u 
ii 6.~ U 
u ~·4 u 
u "p U'" 

" 
u ~,.~ u 
.': 

6~4 U .'. U 
U 64. U .. 

':':"'::':':";::'6~4' U .. u 
u 32. u 
u 

, 
'3i> u 

u 6.' U 
u ,6.4 u 
U 32. U 

,'::'u"; " 
" 6;'4" u 

u. 6,.,4 u 
.::. MR' 

NR 

" 

", 

, 

,,:,::~k::::':;":, 13i 
11. U 13. l! 

"'''Jj);:,,:,:,;,:,~,:';., ":,'.,:,'::' :1:t:':,;' l! 
5.6 U 6.5 U 

"" ~~~ ,it:, .. 6:5 'Ii" 

~:: : ,~/ ,,:', : ':":", ::~ ~,:, 
5.6 ""~,, """"~"~~ u 
5'~~ "~::":"""" '''':''~;~ ti' 
5.6 u 6.5 U 

,.:: ,;:: :~E6" 4'" , '~;~ :':;", tr' ", 
5.6 U ", .. ,. ~.~ U 

.. :::':,:5:i'6" ::' Ii ~~5 : ,~:,\,,, 

""'~~'~', '::,:' tl·, """'::"::;:::-:,~~.~. ,:' '~:' 
,:,:,,~,.6,. U ", ~" 

,: ~;6' ~'., .U 
5.6 U 

'::::::::':5~~ ··'·il--' 
5.6 U 

"''"5..6 if:::' 
5.6 U 

:.!Uf:'::" 'U':'::"": 

56.. U 
.~;6 U 
28. U 
i8.. ij 
5.6 U 

,"'>'5:"6: u 
.,,",,,.~" U 
"'.$ U 

5.6 u, 
"/~R::' 

NR 

6.5 
~~~ .. :, 

6.' 
6ii 

,·,··,·::··,·"t~ 

, ,",' "', 6~ ... 
.6.5 
32. 
32::, 
6.' "" .,: .. ,,~~5 

3?, 
'6.5 
6.' 

tiR 
NR 

u 
U 
U 

: lJ: 
U :: U' :' 
U 
U 

U 
U 
u 
u 
u 
u 
u 

••• Validati .. (;omplete ••• 

;2.t' 
12. u 
12(:::''': U 
6.2 u 
6~l:, .. U 
6.2 U .. .. 6:2, u. 
6.2 u 

• 6'i?' U 
6~~ u 
q U 
6.2 U 
'6.2 '. U 
6.2 U 

. ~.,.~ .. .. . U 
6.2 U 

~;~ U 

~~~ 
u 
ii 

::~ 
u .. 
u 

6.~ u ,,', 
U .:':,::. .lL2 

62. U .... 

6.2 u 
31. u 
31. U 
6.2 U 
6.2 • U 

31. U 
6.2 u 
6.2 u 

NR 
NR 

'.' . 

Page: 13 
Time: 13:41 

14. 
'4:'::' 
14. u 
14.'::' ~ .. 
6.8 U 

6.8 ". :' jj 
6.8 U 
Aji' U 
~~~ , U .. : 
6;~' LJ. 
6.8 u 
~;a ij 
6.8 u 
6'. 0 
6.8 U 

b " 
',< 
U 

6.8 U 

~~~. ii.. 
6.8 U 
·~;ii ii 
6.8 u 
'i~8 ~ 
6.8 u 
6:& 

.,' " "'. , U 

~'" u 
.6.8 u 
34. U 
34. U 
~ .• 8 U 
6,8 u 

34. u 
6.8 u 
6.8 U 

NR 
MR 



DATALCP3 

DS/27/98 

,_(tot8,l) 

NSA MEMPHIS 
ASSEMBLIES G & H CSI REPORT 

SWMlJ 24 ANALYTICAL SOIL RESULTS 

12. u 

r~· 
-)3.- ' 

13. U 
,l2!'u,u ",<;~~::""", U :,,::::: : "".'0""':,; " 

6~ u 
6. ti' 
6. U 
6. ti 
6. u 
ik "U 
6. U 
6;- ~ 

6. U 
It u 
6. U 
6_~ -U 
6. U 
'~i U 
6. U 

:::' :,:,:::::.::~~, ii 
6. U 

:,:~'(,:: , ':~r,,-
6. 

6.5 U 
"6.~ , "", ~ .... : ',," 
~.~ U 
6.S" li 

" ,~,.~ U 
~,;~ "U 
6.5 U 
6.5 
6.5 

'.',,6.-5 

U, ,:' -

U 

U 
6.5 u 

"""'/:6::.5,,:,, u" 

,: "::,/>::-:~:, '~ 
6.5 U 

":"::',~lf" ';,4 
6.5 U 

······,4;' '. ".~ " 

U 
,,,' -",-:-_.;-: -'6:>'- ti <,""1"':"'":':'6,.5''''' u ' 

NR 

',;,:::,: 

U 
U 

U 
: iL -

*** Validation Complete *** 

" .. "' .. 

,,' :' 

Page: 14 
Time: 13:41 



DATAlCP3 

OS/27/98 
NSA MEMPHIS 

ASSEMBLIES G & H CSI REPORT 
SWMU 24 ANALYTICAL SOIL RESULTS 

J - -_- J 

*** Validati . tornplete *** 

J J 

Page: 15 
Time: 13:41 

". ,HR 
480. ,j 



DATALCp3 
OS/27/98 

'" ". 

"~.'_f p~ranet!!r '. -' ,:,' ".,:"" ." .:-; ' .. ' .,,' 

NSA MEMPHIS 
ASSEMBLIES G & H CSI REPORT 

SWMU 24 ANALYTICAL SOIL RESULTS 

.. .. ~D·02·4 P!!trot!!um Hydrocarbons, TPH NR 
1999oo1i~8i·9. TOYAl' RECoVERABLE, PETROi.~ HYDROC. RBONS1100. J- 41. J ,170. - J' " 

*** Validation Complete *** 

.. 
',19i:L ,,' 'J 

,MR, 
790~: ""J 

Pall!!: 16 
Time: 13:41 

024~S·OOO5·b4 

~~~~~~r 
~~~$q·QO$.04 -
D1/9'U9~ , 
(12/134198 
~2(05198 

~~}I, .'. ....,;. 
EM1Kii6 

.NR 
180. 'j 



DATALCP3 NSA MEMPHIS 
, 

Pllae: 17 
OS/27/98 ASSEMBLIES G " H CSI REPORT no.!: 13:4' 

SWMU 24 ANALYTICAL SOIL RESllLTS 

TP~ ~ ID -------~ 024-s-0006-01 .. 021i-S~OO06-04 
ORIGiKAL 10 -----~ 02lisOOO&i1 ' 02'50Q0604 ' 
1,A8:,$Nii>tE ,~~',:7--~ S88tJP6~4 .~~~~~~ ID FJt(It REPORT' --~ 024s000601 
SNFLE DAtE, .,;,~~:;.;,> 

~B~;;r., OU06/98 
DAn: EliV.cIBj ,_A> 01/.14198 
DATE AIw.'fiB:) ':'--;. 011'4/98 " 01n~/98 
MATilX ~,;,;;;,,::,,-----;. Soft' " Soil::",,:, ::,', " 

• lillis, --------""--~ MG/K~ :,' HG/KO 

Parameter EM1ti03 EM1H03 
.. . , . CAS' VAL VAL 

•••••••••• 
..... .... ' ......• 

1999900-02-4 Petroleum Hydrocllrbons, TPH NO NO 
1999000"-B3-9 TOTAL RECOVERABLE PETROLEUM HYORrnJ RBOHS 82. J 420_ J 

, 

, 
- ,,-,.J 

*** Validati~ .• Complete *** 



DATAlCP3 

OS/27/98 
NSA MEMPHIS 

ASSEMBLIES G & H CSI REPORT 
SWMlJ 24 ANALYTICAL SOIL RESULTS 

••• Validation Complete ••• 

Page: 18 
Time: 13:41 



OATALCP3 

OS/27/98 

~E 10 ~---~--~ 
ORIGliAL ID -----> 
LAa, SNFLE 10 --.;.;. 
ID 'FIi::M REPai:T --~ 
isNitLE ,DAiE -:..~--> 

bAre :i:XiV.tTED:'':'~S;. 
, 'DAre MAi..'rmi ,.::::':-~ 
'~TRIX,-~~~-:':~·--> 

, : tiiiiis .::..::..-------;. 

... ... ... . 

~0-02-6 TPH - Diesel Range Organics 

. ' 

NSA MEMPHIS 
ASSEMBLIES G & H CSI REPORT 

SWMlJ 24 ANALYTICAL SOIL RESULTS 

o2'~c-cio03-01 
024COOD301 
S860153!!~1 
024C000301 
01/09/9a' 
01J13/9~ 
0;/20/98' 
S~H:,,' ' 
MG/Kq:, " 

FiO. 1.5 J 4.5 U 

*** Validati, Complete *** 

J 53, 

Page: 19 
Time: 13:41 

16, 



DATAlCP] 

D5/27/98 

mi.-bio .. ~ 

" 

999900-02-6 TPH - Dieset Renge Orgenlcs 

NSA MEMPHIS 
ASSEMBLIES G & H CSI REPORT 

SIiMlJ 24 ANALYTICAL SOIL RESULTS 

1.5 J 5.2 U 

*** Validation Complete *** 

Pllge: 20 

Time: 13:41 

" , .. 

. 



OATALCP3 
05127198 

TPH-i2i ~E ID -----~-~ 
ORiGl1A1 ID'~---~> 
LAB SAiFi.E ID .. --~ 
rD" fRai ,IibiotT --~ 
~LE,DATE -----> 

. bAtE 'WLTzEij ---> 
, ,,~ru~,~':'~~~::::-:~: 

. .... 
999900-02-5 TPH - GasoLine Range Organics 

NSA MEMPHIS 
ASSEMBLIES G & H CSI REPORT 

SWMU 24 ANALYTICAL SOIL RESllLTS 

024-5-0001-01 
0245000101 

~~~i~1 
D;/Il9j~ 
01l13i98 
SoH 
HIVKG 

0.22 U 

024-S-0001-04 
024SI;I00104 
S880153·4 
0~4S00Qt04 
01/09198 
01l13i98 
SoH 
'Mli/kG-

0.23 U 

*** Validat~ 

0.21 U 

\;,. ... mplete *** 

VAL EH1ii03 
0.22 U 0.23 U 

Page: 21 

Time: 13:41 

0.22 U 



OATAlCP3 
OS/27/98 

TPiI-.iO'_ ":, SAtPLE 10 -------,. 
i:RiGiiW. '10 -----~ 
W,,:SNIPLE 10 ---~ 
10;:: FfiIi REPOli .. -,. 

,SlitPi...E DArE:~~--~~ 
D'\nLijoo~nm,"' ~> 

:=J;~XAf:l:::'~ :~ 
. . ..... 

~0-02-5 TPH - Gasoline Rllnge Orsanlcs 

NSA MEMPHIS 
ASSEMBLIES G & H CSI REPORT 

SliMU 24 ANALYTICAL SOIL RESULTS 

024-C-0003-01 ,':: 
024CClCl03D1 
SMo15l'il~1 
024Ci:lCl030; 
~11q9/98 
OU13/98 

.... 
,',:' ,"':" 

scilt -
HqiKG " -___ . 

. --.,0-,. 

EH1ii04·- -.. -- _VAl:':- 'EM1H06_,;" 
.. ',,-"0'---'- - .. ;,,:', 

" ':, v~i), EHHiOl 
--':';-. .

••.. ' VAL.' '.:." ,..... . ,~W~":,:::':,,': 

0.22 U 0.23 U 0.2 U 0.23 U 

*** Validation Complete *.* 

,024~S~C10D5-tl1 
024~1i00~Q; 
SM0103~1'" 
024sD00501 
:j]1/0r/9:ii-
01111198 
soil"., ' . 
MG/KG, 

0.22 U 

PlIge: 22 
Time: 13:41 

024·_S-000'5-04 
O?4SiiOOS04 
saao,Ii3·2: 

- .~4S.~S04 
01107198 
01l11i9S 
s~tL 

HGI.' •... : . 

0.24 U 



DATALCP3 

OS/27/98 

',:,:,,:,:<;, 

NSA MEMPHIS 
ASSEMBLIES G & H CSI REPORT 

SliMU 24 ANALYTICAL SOIL RESULTS 

sNFt:E JD ,..------,. 024-5,0006·01 
tliiGiiW. ID -----" ,ci2450ci0601 
Wi ',sNFlE. ID -,..-> SssO069--4 
Jt;,:~:.a'titT '"::-" il24siloci601' 
SNFLE DATE -----). 'a';06/~8 
DAtE.WLm ---> 0~/09/98, 
MA:riliX -~.:.-.:..;.-~-~;. .SI:IIl , 
.lIIiii!i ,~,-,~~~::'",.-.~;' ~~n::G 

. . ..... 
,," :' EH1H03 . ,'c ' ' 

.' 

. .. .................. ... . 

~O·02·5 TPH - Gasoline Range Organics 0.22 u 0.23 u 

.' 

••• Validati . Complete ••• 

. 

I.. 
. ' . .. . ..... . 

Palle: 23 
Time: 13:41 

:,::, .. " .. ' 

" .. /~-' 



DATALCp3 

05127198 

.. .. ,,: 

0.03 
,0.4, 
,4.7 

114. 
0.41 
&53 

11. 
.6.3 
21. 
1~.6 

12.1 
Q.39. 
0.~_2 

o.n 
16.9 
~,~ 

0.78 

NSA MEMPHIS 
ASSEMBLIES G & H CSI REPORT 

SWMU 41 ANALYTICAL SOIL RESULTS 

0.04 
UR 6;~, 

J ,~·1 
~., 

J 9·28 
,- J, 0.85 

J 10. 
4.~" 

J 20.4 
J "25_. 

9. 

" "q.a ... 
" 0.12 
UJ 'D~#' 

", 
J 

" 

J 
J 

• 
J 

" '~': 

"' 
0.43 J 

: 8.5 : j 
18.7 J 
,,6.~ 

74.9 J 
:: S2'd : 'j" , ' 

15.8 
o;~~ u· 

~:~',:" ~'J' 

0.02 
1:j' .. UR 
4.6 J 

3~ji 
0.33 

>S.1 
57._4 

." ,,? 
'83. 
-73~:,: 

10.5 

J 

J 

J 
J 

: :"~:,,,::, ',~~~s ::'::1(':: "" 

:.-~:I9 UJ 
12.7 

,,' ... 
• 

.. 
j ,.,~ ... 160,~ . ·j~:X ··.I·· .. ·...,.·.,··,j,n··,··,.{··· 

" U " 2.3 U J 

••• Validation Complete ••• 

Page: 
Time: 13:43 

041-:1;'00;2'01 
04j,~dqi20t 
S880249S~1 

~j;~'~~~D1 
t:i1121i98 
OjI22j98 
soIL 
ijiuica 

0.08 
0.98 lilt 

'"' J 
52.1 
0.22 J 

5~.' 
5~.2 J 
~.3 

145. J 
8,; . J 
13.3 
ij.61: J 

~:~ 
J 
{jj 

13.2 
18~. .J ,., J 



DATALCP3 
OS/27/98 

57-12-5 Cyanide (eN) 

NSA MEMPHIS 
ASSEMBLIES G & H CSI REPORT 

SWMU 41 ANALYTICAL SOIL RESULTS 

SARPlE ID -------> 041-s-0004-01 

~G=~DI~-:::: -~~~~~~l 
ID FIttIi RiPOii.r --,. 041S000401 
~ D~tE,,:~----;. 01/14/98 
DATE El'titACiED --> 01/19198 
DAtE AlALYlED ~~-> 01/20;98 
M:nl.,::,~:::-~-----" SQi_~ , ,,' 
Uiiiis ,;.~.:::.:.----_--~> MBikG, 

1.2 UJ 1.2 U 1.2 UJ 

••• VaHdati. . complete ••• 

~ :-

1.2 UJ 1.3 UJ 

Page: 2 
Time: 13:43 

",:,,' ; 
.... . ..... .... 



DATALCP3 

OS/27{98 

Z500. 
2S~(L' 

25. 
'~Q:Q~ 
1.~Q. 
10~ 

10. 
._l,q. 
120. 
ilL 

• 

NSA MEMPHIS 
ASSEMBLIES G & H CSI REPORT 

SWMU 41 ANALYTICAL SOIL RESULTS 

2500. 2500. 
" :",f' '25Q1h' """:2~P(C' 

," 25. 
'" " 25. 

:i!i.o:~l i5~i. 
',',"" 

'U " 
" ,~ 

120. " 11. 
"0>' 

10" "::1Q~ " " .Il u ~9· ----, " ~ 
. 

" 10; -~- , 

" 120. " 120. " '0 " , 
lD~ II ,,:, ii; "if <: 

• •• Validation Complete ••• 

2400. 
--·)iW: 

24. 
,jijo;' ',", 

120. 
"",," 

:Tj~9"" "'''''' 

'JJ " 

20. 
,:: ,,:::":, ~' , {9,. :" 

" :'" 

" " '::0' " 

~. 
" U 

2500. 
-"ZS'Qj)( -: 

25. 
25.~':' 

130. 
iM 
w· 

'."19; 
130. 

-'-,ilL: 

" U 

" U 

" ii 

" iJ 

" 

Page: 3 
Time: 13:43 



DATALCP3 

OS/27/98 

, me;hyl 

SAMPLE 10 -------~ 
ORIGIIAL 10 -----~ 
W SAHPl.E 10 ---> 
ID fROIlI REPORT --~ 
SAMPLE DATE -----)
DATE EXTRACTED 
DATE AJIAlYlED ---~ 
MTRIr: -.. -----'---)
u.llS -----------> 

, '- (Bolstar) 

NSA MEMPHIS 
ASSEMBLIES G & H CSI REPORT 

SWMU 41 ANALYTICAL SOIL RESULTS 

041-5-0004-01 
1JIt1S000401 
S8802498·4 
041s000401 
01/14/98 
01127198 
02/05/98 
Soil 
UG/KO 

81. 
41. 
41. 

410; 
~OQ. 

"00; 
41. 
81; 
8~. 

21. 
410. 
~L 
81. 

U 

U 
u 
U 
u 
U 
U 
tJ 
u 
U 
U 

:l! 
u 

82. U 
"4L U 
41. u 

4,10.' u 
100. U 
100. U 
41. u 
~2. " 82. u 
2L u 

_410. U 
41. U 
82. " 

VAL 

81. U " 41. u 
41. u 

4io; u 
100. U 
;00. U 
41,. U 
~~ . U .. 
aI. U 

""":,::21 ; ti 
.. 

'.' 

410. U 
,~L If 

• 
-~~." .. ,l! 

18. 
.. ~? 

39. 
.. 3:9(1. ' 
,~. 
"99; 

39. 
':':"', ::,:'.':?S; 

18. 
"':::"::'jb.;' 

390. ... 
j~, 

18. 
4.ta. . U · .•. 4;0;. U:: -'10.' ',:",u:,::,::",': 

. .. 
"j~"," .. 

21. u 
U:'.'::: 

u 21- ~ 4i; if: . j . 
':" (J , -', '0. 

41. 0 41. ,lI" 41. 0 
'j, u ::4H'- • u "'::'::::::'Ali,,' 'u' 

410. U 410. U 410. U 
jf; 

:,. 

"41: 
"" ··:·Jf. if u U 

,~1. u 4,1· u 41. ~ ". ii:':"':' "::':":"',::',82. 0 "':'",,:'81 ; u· 
41. U ". 41. U 41. .. 0 

-4;iJ~ U ':'.' "4iQ. u 410;" U 
41- 0 41. U 41. U 39. 
~j: U "::"::, 

• ij. 0 .. ii. ti io. . 
41. U 41. 0 41. U 39. 

*** Validatl . . 'Complete *** 

041-s-0012-01 
o~;.~dOj2P' 
S880249B·1 
D41S1J01201 
01114/98 
01127198 
02/06/98 
Soil 
liGjKii 

VAL EH1H06 

U 84. 
u 42. 
u 42. 
u 420; 
U 100. 
• 

. 
u 100. 
U 1.2. 
U 114· 
U 84. 
0 ~ . 
U 420. 

,":',:U !i. 
u 84. 
. ij' 42!; 
~, 

U 
22. 
,42. 

0 42. 
0 • ~i!"~' 
U 420. 
il ii, 
u 42. 
U 84, 
u 42. 
u 420. 
U 4? 
u 22. 
u ... 

VAL 

U 

" 0 
0 
U 
U 
U 
0 
u 
0 
0 
~ 
u 
0 
U 

" 0 

" U 

" u 
U 
U 
0 
u 
u 
u 

Page: " 
TIme: 13:43 

--........ / 



OAT"'L~3 

OS/21/98 

tLii-1da~) 

2.1 
2.1 
2.1 
2.1 
2., 
Z.1 
2.1 
,,,,' ,,,2.1... 

0.67 
H 
4.1 
4; 1 
4.1 
4., 
4.1 

I" 
4.1 

2;0. 
41. ,. 
~. 
~~. 

";"':'" . 4,., ". 
41. 
.4~, ~' 

1~9~" ,"," 

'",' 21. 

NSA MEMPHIS 
ASSEMBLIES G & H CSI REPORT 

SIiMU 41 ANALYTICAL SOIL RESULTS 

2.1 

" .. '2.1 
~ 2.1 " " ...... ,.>'" " " 2.1 " 10. 
U ,:,'2~ 1, U ,iiL 

" 2.1 U 10. " .. • 
,.-

10; U:' ~;, " " J " .() J 11. J 

I .. :"'::,:'3.7 J .. "141·' r .. 

" 4.1 " 20. " ~, -___ 4;; " ')i:L ::'~',:,: 

U 4.1 " 20. " 0 ~.1 U :':'~!f;" u 
U 4.1 U ZD. ,~: " u ,':',":'" 

U 
.. ,,',',,' 

,.;~,:~ " :- '~'~':' 'u" 
" 4.1 " 20. " u 2jij':;" U 1(i9_1[- 4"'. :';: 

" 41. " 200. " , 
:'04( u .. 4jij' :":~ u .. 

" T:::~::,'" ~ . U 
:':,U, ":"',';.: U "":U:,'" 

!J , '_ 4~., " " 4 u u .. ~1" ' 
J ZSD. J 
U '"',: ., 'il ; U u 

••• Validation Complete ••• 

10. 
::'~10l " , 10,_. __ . " .,;::0.38 ,j 

,:,~~:, " " 10. " ':: : ';',"":/\hz '" -;j:-
4.8 J 

jij; ""'-;'; . 
?Q. " ',Q; " Jr. ... J 

,:20~ U 
H~· 
1Qg. ,lj 
20. " ,,1Qti9. il 

200. " ",,' :'::' JQQ: .' -0 
",~oo. • " Q "'. ',200. 

200. " ". 
2Q9~' " 200. 
100. " 

22. 
2~:' 

22. .. ii2; 
22. 
"2~: 

.. 22. 
,,':.-~j 

- g. 
'," 

"~h 
4~. 

• -42. 
33. 

4'. 
~~'; 
42. 

~@; 

;~Q. 

ISO; 
420. 
" ~~oi 
420. 
420. 
~10. 

220. 

" U 

" u 

" j 
J 

" ii 
J 
0 

U 

" U 

" " " U 

" " 
" 

Plllle: 5 

Time: 13:43 



OATALCP3 

05/27/98 
NSA MEMPHIS 

ASSEMBLIES G & H CSI REPORT 
SIiMU 41 ANALYTICAL SOIL RESULTS 

QJ.1-S~0004·01 
P41SPOQ4P' 
S8802498*4 
041s!i'OD4i:11 
P1114/98 
01/,H'i9:!:! 
02.t0li/.~' 
SoH ,"':,'":' , 
U,G/KG':,Y:,':" 

EM1H06, 

410. U 410. U 410. U 
4;0. u 410'. u 410. u, 
410. u 410. u .. 410. u 
410. 0 410; " ;1~' ~ .. 

41 0. " 410. U 410. " 410; 410. " 410. " U 
410. U 410. U ~t(l· " 41L • " 410. u '~Q' .. ~ 
410. " 410. u 410. u 
410. " 

.. 
41Q; 0 4)0' u 

410. " 410. " 410. U 
,410. " 410> " :',~,O~ ':: ':':,.,'," 

:dJ 
410. " 410. " 410. " 410. U .. 4,iI:'" U Ijo, ': ,'" 

U 
410. u 410. " 410. " 410. :- 410'1',-::, ti 

,<,," ,',',',,',",:,:', 

" 41~; ·U .. 
410. U 410. U 410. U 
4l0~ u ;10. u ~1O. U .. 
810. U 820. " 810. " 410;' ij '!oj U il,. ":~':':: 

~1C1· " 410. " 410. " U .' .. ,', .. ,', 
l.i" '"::':-:':.:' ~1ti~' tV:::: 410. 1i10; 

410. U !o1~. U 410. " . " 41~; U !O10. " '" ::':::~10." ~ 
410. " 410. " 410. u 
, 410. U '> .. J,o, " 

':", } ;jo' u 
410. " "" " ... ~1~:. u 410. u '.' . Hoo. • ',,2100.; " ,:'::::: ~HIIJ. " U 
410. U 410. U 41!!. U 

:"41tk: u ""010;' u ',;0. U 
. ""4,1,~~:,,,, '~ ".M.~~; u 410. u 

2'00'. 
... 

" 2100~'" u 2'00. U 
410. " 410. " 410. " ~10P;, .'. '.U'" " .. 

"2iciQ~<-:':: " ,:·~10ti. U 
2100. U 2100. u .... 2100. " . '.410.;,:' ,: " li .' 

·,:4tO'~., " U .. U ,410. 

*** Val.idati ...... 'Complete *** 

390. U 

~~Q~ u 
390. u 
jllO: " 390. U 

" " 39,0. " " ", ~~" " ~9.Qi" U 
390. u 

':, ,:: :::.3~~: U 
,3~. u 
390" " 390. U .. 
39(L::': 'U: 

""~~::":'" " :,',: 

" 390. U . 390. U 
780. " 3@~' U 
390. " ., .,1110,· U":" 

,"~~: 
u 

" 390. U 
..,,:,:.J~~ 

" 390. u 
. ~oi:id'. " ~90. U 

190. , " 390. u 
2DQo. " 390. u 
2000; u 
2000. U 
390. " 

420. 
~29. 
42~. 
4Z0o," 
420. 
(21). 
4Z0. 
4zQ'; 
4Z0. 
~20~, 
4Z0. 
~2d; 
420. 
'diL 
420. 
4iOl" 
42(1. 
420. 
"'0. 
~2ti; 
420. 

.' . .. ."" 420. .. 
;ZO. 
420. 
420. 
420. 

2200. 
420. 
420. 
420 • 

2200. 
420. 

2200. 
2Z00. 
4Z0. 

U 

~ 

" 0 

" " u 
U 
u 
ti 
u 
~ 

" • 

" " ti 
U 

" u 

" " ti 

" " U 

u 
u 
u 
U 
U 

" " U 

" " U 

Page: 6 
Time: 13:43 

',_.j 



OATALCP3 

OS/27/98 

-- '. ,.,-' 

NSA MEMPHIS 
ASSEMBLIES G ~ H CSI REPORT 

SWMU 41 ANALYTICAL SOIL RESlJLTS 

041-5-0004·01 
0415000401 
S880249B*4 
041SDO~Oj 

u 
2;00;::, -'" __ u ",_: 

-~~~ 
-4~~;:;:,- -- . ~ , 

41~·, , 2,00,,, 
41q·, , "U" 411:,"-" ' 
41g.. U 
4.1t1.i' (j-
410. l-! 
.10"· . y 
!~9. _ u 
.'0( U 
419., U 
'10; ..P ... 

" ,4'~.-: U . ···A,o,,· .. i( 
:·"«:';:4~~1' "" ,:,.~- . 

410. U 

·,.· .. jjO(·· U' 
410. U 

'·',',liji ,~ ... 
410. u 

410. 
41Q'; .,ij,;, ,'I ,; 
410. 

":::-:'6?';t 
410. 
8iQ~ \ 
410. 
jjoi. 
.-~~ ,,1., 

,:':", :".,~,~q .• :,: :U"."'" ", ",,,410. ' 
410. U 

: 41Q. U 
410. U 

:~lD,. u 
410. U 

••• Validation Complete ••• 

u ····V,' 
u ""'" ij.' ..... . 
u 
iJ 

!J. 
U 
U 

" ":'U:" 
J 

, U 
U 
U 
U 

U 
390. U 

""':":, i~cL U 
390. U 

420. 
::: .. 42Q ~\~::' 

420. 
': '~: ~21:k/':: 

_3~D9· __ "" 
220t:1H---, 
", __ <~R 
'4~!k-:-

420. 
':'22dQit 

14_9. ... 
420~),,, 

420. ,,,,,, 

420;-,::' 
290. ,iii; 
420. 

"":' 
~p'( 

160. 
1BO~-

2200. 
:42th 
420. 
'~iL 

, 

420. 
420. 
420. 
420; 
420. 

U 
u 
U 

,,:'U 
U ., 
.U 

U 
U 

U 
J 

, iJ 
U 
'" U 
J 
:,' 
J 
U 
iJ 
J , 
ij 
U 
U 
U 
U 
U 
U 
U 

... 

Page: 7 
TI~: 13:43 



DATAlCP3 
D5/27/98 

NSA MEMPHIS 
ASSEMBLIES G & H CSI REPORT 

SHMlJ 41 ANALYTICAL SOIL RESULTS 

-------~ D41-s-DDD4-01 m,,-,iliA[' ,. -----,. 041$1100401 

12. 
1Z~' " 
1~. 

1~; 

•• 2 
6;2 
•. 2 Jc, 

." 
" " U 

" ~'" 

'!-' 

" ,::, :.t~', ' : ~::, 
"602' U 
;.6:2' 4 

6.2 U 
::,~~2, ::' :'" Ii 
6.2 U 

12. 
j?; 
,-g. 

.J!;.' 

" U 

6.2 U 
>~: ,~,~l'''': 4 

•• 2 " " ·.·+;·h 

g. U 
~~; ",:: ;'ijT:,::' 
12. U 

'::":,,;,:-:-1~: _ "~: 
6.2 l! 

-:"-'"; 6~2 'l!-

""""-:,t~,, 
•• 2 u 6.2 

,', ,:",;:<:::~~i2>:-- "'U : ,,,,:,«~:? -
6.2 U 6.2 

:, '::"'::':'~~2 11, ',' ,:" ,'~ :"~"~~, "" - I'; •• ,' 

6.2 U 6.2 
··.<)m U.···~;2 

12. U 
'--'---:W~::;', U 

12. " 'ii. u 
•• U 

. "'\i.; u 
" u 
U 

" " .. ... .. g' 

" ':':'u 

" ~;2 .. ' \J 6.2 ..ll '" 6.2 
'>~:i, .. ~ ",' .... , ...... ", ···.6;2'; ,,'. 1;-;;/ ,.r'~, :':':' ":' 

" ~.2 -_,"4 
: 6;~ 
•. 2 

,6";2 " u 
6.2 U 
·~'2u., 
6.2 U -",J.2 ' ,':,' tJ i 

• 2. 
,6.2 
31. 

" "~' 

" """,',~J~" : U 
6.2 U 

','"",:6,~2":':' U 

" ":~~~'2::, :', tl 
6.2 l! " 

NR 
NR 

6.2 U .... ~.2 
:":-::-:";~'~~", Q 

•• 2 
_: ,6_~~ 

•• 2 ,U 
•• 2 

~ ,:::; :,::: :\~':<6 ~:i!' 
.2. 

'" :,:::,::~.2 

" V 
U 
ti " 
U is ::, ' 

" U 
31. 

-<,:':3".>::' u 
•• 2 

U 

U 
.. ' ,: <,6~2' 

,3l·, . 
--:::-"6~2 

•. 2 
""'; ~f" 

NR 

" " " U 

-;-:' __ ~;2: --
6.2 U 
:~;~- : '~':' ' 

6.2 U 
:-6;2 .:- :-ij:, 
6.2 "'~ , __ , ";';u,' U,' 

62. U 
li --":: ",:,6.2 

31. 
.'.' 31; 

U 

U 
6.2 U 

'6.2 U 
31. u 
6.2 U 
6.2 U 

NR 

*** Valiclati .. _ I...omplete *** 

'. 

':),:'~:(:::': ~ 
•• " ;.'6. " •• " ,,;~; .. ' .'. , 

'. " (j. " > ','" ij," ,,6; 
.0 . U . ":.it u 
30. U 

, 3D. " ,6~ U 

•• u 
30. " , 
6. " •• U 

NR 
NR 

H· 
'q. 
13. 

,,:-1;5::-" 
•• 3 ,n ,',' , 

~.~ ,. '6i3 
•• 3 

:~,.~j 

•• 3 
"'<":~::'~l~ 

..3 
",,;~~~, 

~:'l 
•• 3 

.. '",::~:3 
..3 

, 6ii 
•• 3 u 
..3 
6~3 

63. 
:~.3 

32. 
32. 
•. 3 
6~3 

32. 
6.~ 
•• 3 

NR 
NR 

U 
'U 

" u 
U 
~ 

" 4 
U .. , , 

" " U 

" U 

" :,' 

" " ,::u 

" ... U 

" u 
U .. ti 
U 
U 

" " U 
u 
" U 
U 

Plllle: IS 

Tflne: 13:43 



DATALCP3 
D5127198 

TPH .... 

NSA MEMPHIS 
ASSEMBLIES G & H CSI REPORT 

SWMlJ 41 ANALYTICAL SOIL RESULTS 

041·s,~0004~01 

041S000401 
S8s02498~4 
~1~oop4iJ1 
01)14i98 
02l04i9f1 
02105/98 
SoiL, .. , 
MlliKIl 

EM1H06 
NR ,,7'>' J 

.NR 
(11. d,:'::;: ,:" 

*** Validation Complete *** 

NR 
'69~' J 

.NR 
140. J 

Page: 9 
TIme: 13:43 



DATALCP3 NSA MEMPHIS Plllile: I. 
OS/27/98 ASSEMBLIES G & H CSI REPORT Time: 13:43 

SWMlJ 41 ANALYTICAL SOIL RESULTS 

TPII~DIo SNialE, aD ;.------> 041-5-0004-01 041 ,;C~OO04~Ol 04'~S~0007';'Ol 04,1~S-0011-0; Q4i~.~001_2-01 
.. ORIGIIAL ID -----> ~~~~~~l ~~~~~~i 

. D41~dO~7tJ1 .... '. 
94'$Q~1191 .... O4J5(101201 

LAB !WPLE: ~D ---;. 588024981!3 5ea0249S~2 : 588t!249S~' 
I. """ ~T -:"j. 041500040" 0415000701 

• 
041i;oo;,ji; '" 0415001201" . 

SNlFLE DATE __ .. ----> 01114/98 o1i14/98 D1f.14io;ia Q1i14198 0104/98 
DitE EXOAC'iBi --~, : 01i16198 0""6/~~ 'l);t1iSi:~8 :gl~~~j~:, ' 01116198 

• 
,', DATe'MAUZED --.:.;., Q.1t20/98 

~!{~~~~~::" 
01/2~/9S 01i20/98 

'MTRli ~--,;;",-----> Sot I ":' ,~Cin;/<::: $Olt;···· solr 
. ' "'ITS:":.···",·, HG/Kcl :' . ." . M~IK~ .•..• >. 'HGI~~" ,:" .. ' . II,,} ...... MGi" ,,::::::' , 

. 
.' .... 

" 
:,,:,':,'i;AS:,.-

:' ",',:, "'-"" 
Piilr~ter 

" . .-,,' 

", :::",' 

941H(I6" ,', y~1,., ,jjjjj~Q'4 VAL," ,~~f~D~: "" vAL :: "~i~~,:::',:,i' " ,VAL .EH;~iJ6, vAL .... 
999900-02-6 1PH . Diesel Rllnge Orgllnlcs 1.' J 2.' J 7 •• 9.' 11. 

. 

. . 
• •• Validati I.;.;...-mplete ••• 



DATALCP3 
D5/27/98 

. " 

...:i. .. .... 

SAMPLE 10 ~-.,.--..;.;:. 

oRIGINAL 10 ~~--~~ 
lAB, SMFLE ID, • .:.:.;. II', i=Rcii REPORT .:.-> 
sNiPtE DAte ,-----~ 
DAte' AiW.TzED ~~-~ 
MTiUii: ~--';'~";.,.,.:. • .:.); .. _is ---:..;--.::.::. ... > 

NSA MEMPHIS 
ASSEMBLIES G & H CSI REPORT 

SWMlJ 41 ANALYTICAL SOIL RESULTS 

il41~s~Dciil4-01 041~s~ijOO7~D1 

~~~~~:~:~, 
.o4~~s..;o(h1·01 

i*I~~HU ~~~~~~;~! 
Q41siloOl ~1 
1i1t14iijla 
01;;6/98, 
§c:)11 
ICGI,KG 

. 
04Hil.lOO701 
Qji1.i~( 
,01116/98 sol f-,": ,;"::'::" 
'M,G(Kil:': ' 

• 

Qlnli9B . 
01116/98 " 
Sol\-( :", 

'" ,',' ... ',," M~jKG,::", ,:, 
, v~L ,': 'EHiHd4' ' ,:' EMiiiD6:,<",' VAL':': EM1H06' ,VAL", iMjii'06 

,",':"":':' ... " ",,'" 

~0-02-5 TPH - Gasoline Range Organics 0.22 U 0.22 U 0.22 U 0.21 

*** validation Complete *** 

041'5"0012-01. 

•••• 
1i4,i$o'i:l12tit 
S88Q2498-:1" 
0415OOt201 :' 
D1I141.a 
01116/98 
50-It' ' 
HG/KG 

VAL ~,1iiD6 .. 

U 0.23 

VAL 

U 

• •• 

Page: ,1 
Time: 13:43 



DATALCP3 NSA MEMPHIS Palle: 1 
OS/27/98 ASSEMBLIES G & H CSI REPORT Time: 13:45 

SWMU 43 ANALYTICAL SOIL RESULTS 

Afx9..~Ai. 
SAMPLE ID _______ > 043-S-0001-01 043-C-0001-01 043-S-0'001-04 ri43-C-OD01-04 043-S,0002-0; D43~S-OD02-il4 
ORiGliAL ID ~-~--~ 043S000101 1i43COOCiltl1 '043S000102: ,043,1:000102- 043,50CI0201 04]SOQ0202 
LAii w..lJ: iD __ A> smoo1'3 

~~~~~6f 
sma01*;S': 

~~~1ri~ 
SmOG"1 ,:,:' Sma".'·8 

ID fltCli REPoRT _A;' G43S00010; m~g~~~02 04350002'0; 043s000202 
WFLi; DATE, ____ A> 12/10/97 12i.tOi9"t 12ilPi~7 -12(-ltii.~7 121,10/97 
DATE EltaAi:iaJ _A> l.U22J97 12/22/97- '12/22/97 ~~~~~:~ 

12/22/91, l'ln.ii97 
DATE, iliLrzED -~-> 12)23/97 ~~{~/97 12/23i97- ,12123191 121.23/97 
"",TR:II: ~---------:> soi l Sail ::': $011"" 'Soil still, 

. ' tiilit5 ____ A_OW_OW>' Millka 
" ..... t(~l~ti :," ' H,G/KG MG/I::a, )"G!~Q: MG/KG .. '/ "'"", 

cAs if Pa~im!ter • ••• .EM;H01'," ' 
,:":",','",,,'. • ": 

.. VAl ""~o' _v~i. .. .' .E'"'HO; 'yA\., ' VAL EH1,HR~ " VAL :' .. E~.tH,~1... VAL , ,-.-, ",,:, .~_~~~1":,:,, ,':", 

7439·97-6 ~r~!Jry R·07 0.05 J 0.03 0.03 J 0.03 0.06 
~44.jj_~~~D' 'i:firJony Q;41 UR il.~1 ui 0;-42'.: UR " " . Oj2 UJ Qj7 UR 0;4 ui 
7440-38-2 rsenlc ,32.9 37. 10.3 12.3 l,t,~: ••• 
1~i;j9:~ ~.H~ 143. 169.,: 15~;' ti~~:,:::' 199. 
?:tt.o.7'U~I Beryl,' I,UTI . ~.6" .J O_.~~ J 0.54 J . '.' '!,~.? J g.41_ J 0.8r 
1;, . O_~ "_9 ~.fUti 0.33 J 0.26 J . -cLoa "'u 0~Q8 U Q.09 J 0.07 U 
7440-47·3 Chranhln 17·10 20.1 16.1 ~4.6 ~~ 18.3 
@'!H ~i?b8i t 4;5, J ,,4:.,8 4.7- J I 4·2 7.:' :' J 4.~ j 
7440-50·B 

l~~r, 
14.6 IS. 13.4 1~.1, .. , 14.7 

l~i'~'j jfL4 j'" ,::: 4'ij~8" J ~ .. t J q r ",ij J ra j 
1440-02:·0 Nlcket 11.B J 13.6 J. 15.1 J 13.1 J S.S J 17.8 J 

ilR;Wi ~~l~iun 0.33 
,': 

"'Q~M" U ,j4 u 0.34 ~ 
, ~.3~ ~' 0.$8 U U 

, 
7440-i!:2-4 Silver 0.36 U 0_38 U 0.39 U 0.39 U 0.34 U 0.37 U tUo,2j'. li1IH tfi:in U 

.. 
"d~6' ' 0;6; U :0.6'2 uJ" 0.59 u 0 •• " UJ 0;54 U . . . 

7440-62·2: ~t~dh~n 21.9 24,.,5 24.5 2:4.5 1~~9 2B.2 
iij~~U~~ 

.. 
·5;;: ;:': ,:',: J "," 

j 64.2: J 71.4' J 50.! ~ 32;, J 50.5 
7440-31-5 TIn 1.7 U 1 •• U 1.7 U .. , U 1.7 U 1.4 U 

*** ValidatL ~uinplete *** .. ,j 



DATALCP3 
OS/27/98 

,:: tU~.:;I~~ ~a~~t " - --.- - ., ,mony 
7440-38-2 Arsenic 
t4ij~3Wj, ~'d\.m 

i!lg_~tl:~: ~~~~un 
7440-47-3 Chromium 
.i4ij'jH i;i;i;.t.t ..... 
7~~.~-~9~~ ~~r 
"l;~9~~~t l!!lId . 
7440-02-0 Nickel 
mi-~~d ~~lenfUn 
7440-22-4 Silver 
144ii~~~q· Thill t h.m 
7440·62·2 Van&dlum 

>im.'.~~~~ i'~'" -
7440-31-5 Tin 

0.03 
':'~':41 
15.1 

208. ' 
0.74 
cij2 

g.-
17·. 
14.5 
ii.9 
1~.~ 
0,6 
0.38 
ij,,9 

,,~.~ 

3'.~ " 
1.7 

NSA MEMPHIS 
ASSEMBLIES G & H CSI REPORT 

SWMl] 43 ANALYTICAL SOIL RESULTS 

u. 

J 
•• 

.J. • 

J 
J 
U 
U 

U 

,':,J 

U 

0.05 
.. ·':js W' 

11.3 
223 .. 

0;(6 
0.43 J 

15.1 
8.8 J 

14.1 
16.9 J 
24.5 J 
·iL3; 'U 
0.35 U 

.i:1.55:' lL' 
27.~ 
4,lt~~: j' ,,"" 

1.2 U 

*** Validation Complete *** 

... 

. 

.. 

PlIge: 2 
Time: 13:45 

--' 



OATALCP3 
OS/27/98 

" 

....•............ 

57-12-5 Cyllnlde (eN) 

NSA MEMPHIS 
ASSEMBLIES G & H CSI REPORT 

SWMU 43 ANALYTICAL SOIL RESULTS 

SAMPLE 10 -.-~---> 043-5-0001-01 
miGuw. 10 ----,-> sg4m,,,~SDPDD,D."3" ill SoWLE io --->' 
iD ritJI ,REPOii.T: --i\.' 0~35ilo010; 
SNPLE DAiE,~:"'::'--;' 12110;1jI7 
DATE EXTlActm --> 12,17197 
DATE AW.nm ,;'-,';'j;. 12/17197 
~Tal.,-';'';'--~~---> Soil 
'Ujiits .::.----------> HGik:a 

1.3 U 

VAL 

043~i::-OD01-0; 
043COD0101 

~~~~tij~ 
tU10197 
12i:tU~ 
12i17197 
Soli 
_MIl/kG 

Eihiio2 -"', :::":,VI.L' 
- - ,'W: 

1.3 U 

••• validati 

I 
.............. } .......... . 

Loumplete *** 

. 

. 

Pllge: 3 

Time: 13:45 

•••••• 



DATALCP3 
D5/27/98 

$.WiLE_ID 
(JI~GIIW., ID 
LA8'SNPLE,IO 
10 

(S,fl_v~x) 

NSA MEMPHIS 
ASSEMBLIES G & H CSI REPORT 

SiIMU 43 ANALYTICAL SOIL RESULTS 

043.5-0001-01 

2600. 2600. 
2~ij-i 

.. . . 
~Q:~ 

26. ~ ,-.,,~~. " 26(iO. U ::,:: • 26!i.Do " 130. " .. '~.Q. " ,''f~ U .. -,- ·11 • ,il 
11. .~ 11· " elF " ~ --'q~. " .. 130. " 130. " ,it. \J It U 

••• Validation Complete ••• 

Page: 4 
Tillie: 13:45 



DATALCP3 
D5/27/98 

NSA MEMPHIS 
ASSEMBLIES G & H CSI REPORT 

SWMU 43 ANALYTICAL SOIL RESULTS 

sMPlE ID --:::::: I 043-5-0001-01 
OUGIIIAL ID 043S000~Q', 
LAB WFLE ID 5md01*3' , 
ID fRtIIltfPl:RT 0435000101 
SMPLE"DATE 12n0/97 
"""":;,EXTRAcmJ 12i17i97 
DATE' AJIAlJZED 12/19/91. 

: MAlllX Sof l' 
tinTS liB/KO:: ' 

'''''::'''' d~i:ractilorovinphos) 

85. 
42. .,. 

42t;; 
~ 10,. 
1 ;0': .,. 
~!'":' 

~~" 
·22.:, 
420. 
, ~2~' ' 

u 
U 
u 
U 
u 
u 
u 
i.i 
u 
u 
u 
U 

85. 
" ~ ,4i,Q;" , " U' 

". u 
'''-':A~;.:,:':: :":,,~,,, 

42. l! 
,,~.~k:'::":'" U 
420. U 

'::':4.2;' ,; ,"" ~' 

-- ':" :-';"~~':": ' : :'.', ti"':,:,,::,:, 
__ ,~~. _ U 
-. 420r' ii 

42. u , ': ':':'-: i?~ U 

42. U 

85. 
42. ., . 

4~O. 
110. 
1;0. 
~2 . 
13~ • 
85. 
22~ 

420. 
~2. 
85. 

42Qi-
". ""':~': 

','4?~ .,. 
----42; 
420. 
':41' .. 

" :', ",:"""" 

. ,,42. 
- '420., .,. ... ,.~. .,. 

u 
u 
U 
U 

" Li, 
u 
U 

u 
U 
U 
li-

'"' " u,,' 
U 
'''. 

1.1, 
u 
u 
u u:, 
u 
'(i : ;": ' ' 
u. 
u 
u 
U 
u 

Page: 5 
Time: 13:45 

' .. ''':' 

-'-------"'-------'-------'- ', .. -./ .. ' ----
••• Validati.- Complete ••• 



OATALCP3 
05127/98 

, ", -":,,' '- .. "", ::,' ,,'; -: . 

.,-,: .. ':":" ';' 

NSA MEMPHIS 
ASSEMBLIES G & H CSI REPORT 

SWMU 43 ANALYTICAL SOIL RESIlLTS 

2.2 U 

4 
2.2 

',:':';2'02, 
U 

U ~.2 
2.2 
-t-.~ 

U 

<u"" 
2.2 U ,'" "",'" '::,:::rr~r~" U 

2.2 
2;2 
1.7 ., ~9_ 

13. 
'-",~d 

4.2 

U 
iI 
,U 
\i 

',J 
U 

4.2 Q 

"'~;~ 'U 

2.2 
""'ii.' 

:2.2 
,.-1~7 

12. 
""<:!"," 

0.12 
"?;iz 
-~~.'! 
,Q;S7 
7.8 

U 
U 

UJ 
J 
J 

U 
i.i 
U 

U 
t~B ,ti, " ::,::;&.-71 ,', '" Ii 
0.56 

220; --
J 

~ 
42. U 
'SA. ,,' U'" 

0.46 
2?ij:~ 
42. 
~L 

,:', ::,t~:·, ":~/::,:,::"" ':,;,; ··;-;::i~-I·::: 

", :t-:: -- u -'-' :-.,\·::4~: . 
42. U 42. 

, " 22;>U ,'22, ' 

J 
U 

~" 
"~ 

U 

if 
U 
u 

:-,' 

*** Validation Complete *** 

,:.:.:"" 

.. :"",: ,,:, 

Page: 6 
Time: 13:45 

" ,-. 
-- :"", .. ,:, 

.,.::.,-..... 



OATALCP3 
OS/27/98 

,;-, 

,., , 
108-95-2 

" '11"'"-4 
95-57-8 

,j'H'H 
106-46-7 
. iiHij-l 

)ether 

NSA MEMPHIS 
ASSEMBLIES G ~ H CSI REPORT 

SIiMlJ 43 ANALYTICAL SOIL RESULTS 

420. 
420. 
~20. 

4:!0~ 

420. 
li20; 

u 
u 
u 
o 
u 
U 

420. 
420.:,",' 
420. U 
4~'O;"::, ,'U 
42Q. 

u 
U 

u 
u "20~," 

420. 
420;' 
4~9,~ " 
420.';' 
42Q. 
420. 
850. 
420f 
420. 

"': . "o\;ftit': 

',,,":: ":~~~:,,, 
420. 

, '~20~ 
420. 
2~OQ( 

420. 
". :'dr'~i-

',,;'2~ij~:---
420. 

~200. 

u 
ti: ,: :' 

" p 
" tJ 
u 
u' 
u 
,J 
u 
if"., 
JI 

" u 
~. 

u 
ti" :'" " , 
u 
u 

-- ~ -.-u __ 
u 
ti/.' 

2200. U 
',420;-: '.'U 

420. 
420~ 
420. 
42Q; 
42Q .• 
420. 

:~~>: 
420. 

u 
u 
u 
u 
u 

u 
u 
u 

'429~, :,::"" ,u' 
42Q,. 

:420. 
420. 
42C!.',," 

u 
u 
u 
If: 

,,420,., '" u 
42Q~,:" u" 

" ,:~~t\:::" ~' 
8S0~, 

42~~,:' 

u 
u 

, 4~0." U 
":': ;"::;'~2iJ:" U 

, ___ 4?0. 
:::420. 

420. 
~;·:-::.'-4?O~ 

420. 
: ':,,':',izqp'., 
::,:,:::-:,:~~U . 

u 
U 
u 
u 
u 
u 
u 
u 

. ,~20,~, u 
22QOf",' "'11 
420. 

22Qof:' 
2200. 
'_420:'(' 

u 
U 
U 
iJ : -, 

••• validati 

430. U 
430; tJ 
430. U ',,,: 4~q; ii-

1~~:.--' ,,~ 
43q. U 
,~o; U 
430. u 
4'3P;': "-: ~' 

~30,. U 
: " 430. Ii 

430. U 
4~0~ :u: 

",,:,::t~~';::'-::·: --" tl" 
430. U 
430. -"-Ii' 
860. U 
4]~; ti 
430. U 

;--430~'"" 'U 
439,.,: 
4]0. 
430. 
A~ij;" 
,,43~. 

2200. 
43Q. 
430. 
430 . 

2200; : 
430. 

22.00; 
2200. 

-.: 430. 

u 
"''': ~, 

u 
U 
u 
U 
u 
u 
u 
U 
u 
U 
u 
u 

Complete ••• 

Ol0_ 
430; 
430. 

"'4~O. 

430. 
430;. 

:,:::~t 
,,~~Q. 

""'~P'~ 
"A3Q. 
:1.30; 
430. 

.. !3Q,. 

43,0. 
':4~0. 

430. 
43,Q~,: 

870~ 

430l" 
430. 
~o_ 

"",~p. 
430. 
430. 
~30~ 
430. 

22'i:iO. 
430. 
~30. 
430. 

2200. 
430. 

2200. 
2200. 
430. 

u 
u. 
u 
u 
u 
u 
u 
u 
u 
U 
u U ',,' 
u 
U 
u 

" u 
U 
u 
u 
u 

" u 
U 
u 
u 

" u 
u 
U 
u 
U 
u 
u 
u 
U 

380. 
:wti. 
'60. :sso. 
~:: 
380. 
j~. 
380. 
38(i;' 
38,Q. 
3SQ. 
380. 
380; 
3eo. 
~M. 
3eo. 

''l_8q;: 
760. 
~eo. 

380. 
380. 
38C!. 
380. 
380. 
380. 
3eo. 

2000. 
380. 
380. 
380. 

2000. 
380. 

2000. 
2000. 
380. 

u 
U 
u 
u 
u 
U 
u 
U 
u 
U 
u 
U 
u " "u 
u 
u 
u 
u 
u 
u 
u 
U 
u 
U 
u 
U 
u 
u 
u 
u 
u 
U 
u 
u 
u 
u 

Page: 7 
Time: 13:45 

410. 
4;0; 
4~Q. 

410. 
410. 
4;0. 
410. 
,I!; 
410. 
41Q~ 
410. 
4Hi~ 

~10. 

"o~ 
~~q. 
410. 
410. 
410' 
820. 
4jQ. 
410. 
~;o~ 

410. 
4,0; 
4~0. 

410. 
410. 

2100; 
410. 
410. 
410. 

2100. 
410. 

2100. 
2100. 
,410. 

u 
u 
~ 
~ 
~ 

u 

" u 
U 
~ 
u 
U 

: U 
U 
ij 
U 

U 
u 
~ 
u 
U 
u 
ti 
u 
u 
~ 

u 
u 
u 
u 
u 
u 
u 
u 
u 



OATALCP3 
OS/27/98 

ethl!r 

420. 
. t.:i 
420. 

'_joii" 
2200. 
2206;-· .. . 
~~~. 
~~q-j 

420. 
.. 2?PQi> .. 

1,8q. 
,'<3" 

420. 

NSA MEMPHIS 
ASSEMBLIES G & H CSI REPORT 

SiiMU 43 ANALYTICAL SOIL RESULTS 

430. 
... ::ff':":-'", 

430. " 4j~, tj-, . 

" " 2200. " u "-' ",'" 
,:,,:,~::,,"22QO''':,:- ' 'if ." 

" 420. U. 430. " U m,· " ";':':>:~or 
.... ~ 

.. 

" 420. " 430. " II --2~.Q~';·:- " 2itiQ~' U 
J 40. J 430. U 
J 'lQ; u 43ii'; u 
" 420. " 430. " :', r· .. Il :,'" 4ip:·· u/ It Q:~:"" ~20 •• .0: 

"HQ. J 
",:,:,:,Uij'i;;,::",,::' 

J ", ,':~ij~',:,> ... 
',ii:""'" ,,':-Hl(h~ I '_. __ r-', ,".'. 

84. J 42.0. " 430. 
"a~Q>:" " ij "'Mij'; ij '::ijo~'" 

80. J 6 •. J 430. " .. .. "::, ,: " ·'9$( ij~ .. 'ij ';::,' '~,~f " ,~:, .. ,,:J . .. 
J , -,t5.e,',_ J .. .. " U "~, ,··,·.2,,·,,· .. U," .. '",:':""'1j/':' :, 

" 430. " . 4 ':::'~o);:; ':';:"0 ... 

" 430. " :::430~ 
.. 
U " • 

" 430. " ,do. • 

" " NR 

••• Validation Complete ••• 

3~q. 

.. <r7.:, 

" 380. 
U • • j~o~ 

" 2000. .. 
'004; " • 

" 380. 
U 3@l 

" 380. 
u'" '~""2QocL' 

" 380. 

" 38P. 
430. " 380. 
:4~i' 'u : ,',.', 

311!1' 
430. 

"" " .. 
j~':""" .. :.~!. ,',,' 

• 0 
430. " 380. 
~jij{ • 

" 
.. 

7~~ 
4~0. " 380. 

:s8o~ • ~3Di " 
. . 

430. " 380. 
".:4:SQ; " :lao; 

430. " ~q~ 
tJo. " 3~ . 
430. " 380. 
.30; " 380 . 
430. " 380. 
'430; " 380. 

NR NR 

" iI 

" " " Il 

" •. ·0 

" U 

" • 

" • J 
• J 

" Il 

" iI 

" ti 

" 0 

" iJ 

" iJ 

Palle: e 
Time: 13:45 

410. " ~; j 
410. " 4;0, II 

2100. " 2;00 . U 
410. " 410. iI 
410. " 2100. u 
410. " 410. " 410. " 410;. U 
410. " "Q. • " 410. " 820. " 410. " 'i~' u 
410. " 410. " 410. " :' . 
410. " 410. " 410. U 
410. " 410. " NR 



OATAlCP3 
OS/27/98 

!WIllE ID -------)0 
ORIGIIAL ID -----)0 
LAB SMPlE, 

NSA MEMPHIS 
ASSEMBLIES G & H CSI REPORT 

SiiMU 43 ANALYTICAL SOIL RESULTS 

043~S"0003-01 

0435000301 
sm039"!t 
D4~SO(l!l301 
12111/97 
12/15i97 
"1/ojl,~~ 
S~1l :,:,;,: : UG'txa ': __ :, "" 

420. 
4~O' 
420. U 
4lij.u 
420. U 
%M::--- - U 

u 
U. 
u 
ij 

420. U 
":4'20i-- U 
_ ~29.. U 
4~Q; '. 0 

.. ~~g~ U 
,,:,~~,Oo: "~':::" 

420. ,l! 
:,-J~k: oJ, 

840" " U 

"'~~'U . 

390. U 
"'::,~~~'~' U 

390. U 
,': "3iji;: U-

,~_~g,_ U 
:,39(1,'--- U 
~~. U 

- ; :':~9.!J. -- u. 
390. U 

'-'3~; -, ii 
390. 
jiji. 
390. ' .. '~i\! ... 

u 
o 
u 
U 

" . ""J?9,~ "" U ,"- .":~~{- .V 
390. 

"~9.9'(' " 

I~a:-

u 
u 
u 
U 

' .. ' ·············tl, .•.• · .• u 
U 

420. .. . 4i .• , 

:-:~~:"" 
. ...-.~~q. •. :" U 

,-:--.:' 22QQ .• ' :," ,: :"-""~ ",,:', 
420. U 

22QP>" ::',,,,'"i:f 

~: 
390. U 

"'~9.~~, U 
390. lJ 

'2066'/," U 

,~?P.,.,,,, u 
.... ,,~90.:' U 

390. U . i90~;' " .... u 
390. l! 

. ,- -'--~'Qijij~;;", :, II 
2000. U -., -<39:fj~:::::: :':.'0'" .. 

:\ 

,-, --

••• Validati·· . Complete ••• 

Page: 9 
Time: 13:45 



DATALCP3 

D5/27/98 

ether 

(BE~~) 

NSA MEMPHIS 
ASSEMBLIES G & H CSI REPORT 

SWMU 43 ANALYTICAL SOIL RESULTS 

";6~f:-

420. 
420; 

2200. 
220~/' 
420., 
~2~;_ 

420. 
220iJ.:: 

,~ 

u. 
u 
u 
U 
u 
.U 

10Q... J 
n." J 

420. U 
42Q.';,, ·u .. 
J~~i'>" ",:~ 
420. 
fi4ik' 

65. 
:90> 

u 
u. 
~ . 
'J' 

.4.?~ .... ~ .. 
':42Ql;-,:··, -:1.1 
~2~... U . 

"«~?lii'" ';' .. u· ',':.' 
91. .J 

42iL U 
420. U 

:·:"':,~,2ik. u 
" NR 

u 
u. 

~ 
u 
U 
u 
U 

~':'" 

u 
'4. 
.u 
U 
u 
U 

u 
ti 
u 
u 

,,,,.y 

,. "'.'-' 

••• Validation Complete ••• 

':':',:'.-

Page: 10 
Time: 13:45 



OS/27/98 

74-117-] 
'~'bn ," , .,~ .. , ~ .. 

14-83-9 
<~!Qii'~ 

, ~," .: :,:,~, 

75-35-4 
'n;i?'~ 

;," 

,(,~otBlJ .. 

13. 
.jk. 
13. ... "i~~":': 
6.4 

'·".~'4 
6.4 
6;\ 
6.4 

~" 6.4 
6.4 
6.4 

• ~i4 
6.4 

"::: .':'&.4 .", 

6.4 
":"~i4 

6.4 
'U 
6.4 

• &'\ .. 
• 
6.4 

:;~ • ,,~,4·. 
2~._. 

Ai' 
32. 

NSA ~HIS 
ASSEMBLIES G & H CSI REPORT 

SIiMU 43 ANALYTICAL SOIL RESULTS 

, ~3. 13. " ::l~'f " :13. 

" 13. 1~,., " iI ,dk ... "" ·iI.·· ")~':: :" 

" ,._~.4_ " 6.5 " iI -'~'_6:~~ lj: 6;5 '.' Q .. 

" 6.4 " 6.5 U 
'~ • :6~4 " .,5 0 

" -~.~ " 6.5 " iJ U" ~.~ .,.:::~;;.4 ,~ 

" 6.4 " 6.5 " iJ " :~:':Ji4' u 6~~ " " 6.4 " 6.5 " II '~;'4'" 
'.::.' .. \ ",::',~:,:,':::' 

" " 6.4 " 6.5 ',: .. 
<··iiJ,t·· .:':'" .. 

6;5 U ... " U "" 
. ' 

" ',:': ;:~' u" 6.5 " U' • uj,';, ::,,' .. :.'" 
"tlo~5 " .. " 6.4 "J 6.5 " U >,:> 

.. .. 
~'~+ oj ""': . ~~", U • '. 

U 6.4 "J 6.5 ~"" 'ii',::' ·····::$;4 • ~j 
",' ::its: .. .. ' 

• u, .' . 
U 

':-:"~:: "J " • "~j:'\,:';' 
... "';," ." --'--- U 

J ." ~!:5:: " U U ti 

" " ". U 
··;:::·3~(_:-·:; 

" U ,", 
• 
3!,. U.,·· 

6.4 " : <,;g;t " 6.5 " ':"-"",'J~4':-' " . 
" 6.5 U . _"', ., 

32. " ". "J ". " i;-f' 6i~ ": "'::~.i 
.. 

~.5 " .. . . , 
• 

6.,~. .u .6...~ " 6.5 U 
c'· 

H_~-
. -, ~~ " NR NR " 

••• Validati' Complete ••• 

13. U , '" 1~'. " 1~ . . 
13. " 11. 
-'~~';; h~ " 

:-. 
.. 

6.6 " 5.7 
6;6 " sir 
6.6 U ~.~ 

"'Ltii: " ,s~r 

6.6 " 5.! .. 
,~~~-.. " 5~1 

6.6 " 4. 
,~~~ 0 ,5~r 

6.6, " 5.7 
~.~ '5;t . " 6.6 " 5.7 .. : .. : .. ,.:-, ". s:~ . U 
6.6 " 5.7 

.. ~j' " 5;~ 
6.6 " ~.? 

~~~ 
.. tj. :', 5;1" 

6.6 " 2.3 
6 .• • $.t. " 6.6 " ~.7. ,.,.-

6:6 'u ~.7 

66. " 57. .. 
:_6.6 ti 5.7 
3~. " ". 

• ~; u 29, 
6.6 " 5.7 
6.6 " 5.7 

33. " ". 6.6 " 5.7 
6,.6 " 5.7 

NR NR 
NR NR 

" U 

" u 
" ti: 

" u 

" iJ 
J 

" " u' 
" 0 

" ti 

" U 
J 
0 

" U 

" " " " " " " U 
U 

Page: 11 
Time: 13:45 

12. " 12. U 
12. " 12. U 
6.' " 6.2 .u 
6.' " 6;2 ,'-u 
6.2 

~: ~;i.' 
6.2 " 6;~ U 
6.' " 6.2 " 6.~ " 6~2 U 
6.2 " 6.2 • ti 
6.2 " 6.? U 
6.2 " 6'2 .' U 
6.2 " 6.2- U 

62. " 6.' U 
31. " 31. U 
6.2 " .. , " 31. " 6.' U 

6.' " " NR 



DATALCP3 

D5/27/98 

, ' 

SNFLE_ ID '.w __ ~,w_)i; 
CRIGiKAt ID .-.--~ 
lAir!WRE iD ,"'--$ 
to FRciI REPatt.,-;'~, 
WiilE DATE -;'':;;:;'~'' 
DArE.MAins, .:~-> 

;_, , ,_;;n;~7~,;:;~~~:'::;~=' 

NSA MEMPHIS 
ASSEMBLIES G & H CSI REPORT 

SWMlJ 43 ANALYTICAL SOIL RESULTS 

EM1i1i:11' -__ --' 
- --- -----",-' 

13. U 

~3. ~ 
13. U 
13:': ti 
6.3 U 
~)~ ~, 
~~~" II 
4" U 
6.3 U 

, ~~~,:::: U 
3.1 J 
6:']' i.i 
5. J 

'6;'3 1.1 
6.3 U n. 
.~.3 u 
.~;~ ~ 
6.3 U 
-~,:'~ :--~--

6.3 U 

12. 
" 12;: , 

12. 
ht .. 
5.' 
5;~: 

5.' . S.? 
~~? 

,!.~ 

u 
u 
u 
U 
u 
u 

U 
0,: 

5.9 U 
': 5~'ir::'" :-'i.i"'~,:, ',:' 

5.9 U 
$~,~:":: :> 0:'" 
,~.,9 U ',c,·' .. u 
5.9 U , 
5i~:,:, ,:::U ,:', ,: 
5.9 U 

,,::,:',":5'~'9- ,::,":,U,,:':,:, 

5.9 U 

"":,''";-

,:,".:: 
, .:,:, 

" ,,-' 

..•. . ....$($ "u" ···<."W···o '" ~ .. '" 

6.3 U 
:','\:,':»?-r ~~i'" ":if 

63. ~ , . 
'::~~j U ':' 
32.. U 
jk '····0 
6.3 U 

" ~<'::~~':~~3" : ti : : 
32. U 

".' <.:'. """"i~f ",'~, 

6.3 U 
"-'lifO 

NR 

5.9 U , ... j5i9", if 

,.:;~:;(:\)J~::9: ,: ~ 
'.1 

29:.', 
5.' -'.-' ;t9' 

---??_., 
-':',~'S~9 

5.' 
,.::'-:,;:; ~A'" 

NR 

J 
U 
o 
u 
o 
o 
u 

*** Validation Complete *** 

'",: ' 

Pllge: 12 
Time: 13:45 

,,',"," .. ,": .... ' 



DATALCP3 
OS/27/98 

.... , 
TPM ".,' ' 

: ,','" 

NSA MEMPHIS 
ASSEMBLIES G & H CSI REPORT 

SIiMlJ 43 ANALYTICAL SOIL RESULTS 

d'3~S~ooil;-04 
04ls00D10Z 
~~gt~~2 
·l~~~~:~ 
d1/0zi98 
$ol(i

}'4G{KIJ '_ 

:'E~11\01 

13. U .. ·N..·.. . NR 
jili', if 

Pllile: 13 
Time: 13:45 

11. U 110. 
NR i~: 

-'---___ -'--___ '-----__ ----1. ~,,~ __ ' 

*** ValidatL-·. Complete *** .. -~ 



DATALCP3 

OS/27/98 

, :,~ 

'--"-'-

NSA MEMPHIS 
ASSEMBLIES G & H CSI REPORT 

SWMU 43 ANALYTICAL SOIL RESULTS 

*** Validation Complete *** 

Page: 14 
Time: 13:45 

.; .(" 

,:, .. ,., 



DATALCPl 
OS/27/98 

TPJt-DtD 

":,:,,:,,,,:' 

NSA MEMPHIS 
ASSEMBLIES G & H CSI REPORT 

SIiMU 43 ANALYTICAL SOIL RESULTS 

SAMP.LE ID ~------> 043-5-0001-01 
oiiGilW. 10 --~~-> q'43~OaoHi' 
uS sNFU;' ID .::.-.::.~ smoa,*] 
ID', fItiiI"iii:PI:RT --> o;~siJ,90101,, 
!WilLE, DAlE .:.----> 12J'O/~~".:, 
DATE':'EitRAmo --> 12/17i97:,::" 
iiAri:':Wi.1'm:I --~> 12i20,~t Mti.IX-_;.-.;. .. ______ ~,. Soil:':: ", :,' 

"", .~~~~- ;'.'--:'~~~':'-'::'-";> Miijtc:~ ::, : ,,'" ',' 
"'"'' 

04]-C-ODD1-01 

rJr~~¥!~~ 
041COD0101 
·12110197 
12i17/97 
12120/97 

. . ~~.H ,',," ' 
,KG/KG' 

9999900-02-6 TPH - Diesel Range Organfcs ,,- 27_ 5.2 U 

I 

*** Validati.~- Complete *** 

5.] U 

'43-S-DO"-01 .... 

~lu~n~: : 
1Zl10i9:? 

·12;17/97 
12)20197, 
~!lt,l , 

_HGitc:o 

408. 

""-/ 

Page: 15 
Time: 1]:45 

.- u 



OATALCP3 
OS/27/98 

- DieseL Range Organics 14. 

NSA MEMPHIS 
ASSEMBLIES G & H CSI REPORT 

SWMU 43 ANALYTICAL SOIL RESULTS 

**. Validation Complete ••• 

Page: 16 
Time: 13:45 



OATALcp3 

OS/27/98 

I.· .... '<, 

" .. 
:,,>:~:-,,: par8fl'll!ter' 

SAMPLE ID -------~ 
. I:RIGIIIAl. 10 -----" 

LAs SMPlE ID ---)0 
10 FROI REPORT --~ 
SAIPLE DATE --~--> 
DAte AllAL12ED ---> 
MATRIX ~~--------> 
ilUIS ~''';-------~-> 

9999900-02-5 TPH -, Gasoline Range Organics 

NSA MEMPHIS 
ASSEMBLIES G & H CSI REPORT 

SiiMU 43 ANALYTICAL SOIL RESULTS 

043-5-0001-01" 
043S000101 ' 
Smoo1*3 

m~,~~01 
12i12/97 
s;oll ' 
MG/KG 

.\" 
0_23 U 0.23 U 0.23 U 

••• Validati,·~ Complete ••• 

0.24 U 0.21 U 

Page: 17 
Time: 13:45 

0.22 U 



OATALCP3 NSA MEMPHIS Page: I. 
OS/27/98 ASSEMBLIES G &0 H CSI REPORT Time: 13:45 

SWMU 43 ANALYTICAL SOIL RESULTS 

tPN;,:GiO'· , .U!, ID ';'---~--; 
,:" 

043-S-0003-04 043~s~OOO3-01 

ORI&llAL ID -----~ ~~Q,D~3d1 ~43slii103ci2 

~=~T~::t ~~~~~1 
Smo3~2 
1)435000302' 

': sNFtE DAte .;;;.;.-~~, ,21,,1/9:'( U}~~~~~, DATE' WLtiEii ;'-~~' 12/15/97 iiAmix ;;;;,...:;;;,;,----). scilt: ' , soH ,,: 
.. Ulill,$, --~~,-------,. KG/KG,:,,' 'HG/k~,::' 

':":"'-.- , , 

.. , ,::'.:t:As 
:':' , 

; Pilrlinieter 
' .. • .' . EH1HO,t :: ','.: VAL '" E,M1HiJ( ": ',: • VAL '. . .. ' . ; .... '. ..... .' " :: " , ~ 

9999900-02-5 TPH . Gasoline Range Organics 0.23 U 0.21 U 

I 

, , 

I 

••• Validation Complete ••• 



I 

OATALCP3 

OS/27/98 

CAS , Parllnl!!ter ' 

1439'97-6 Mercury 
r#O·:j6·o Ant'~ 
1440'38-2 rsenlc 
7W:i~3~::'3 Bilrfliii 
7"0'41·7 Berylliun. 
7~·4.3~9 i:8dnIUII 
1440·47·] Chromium 
r44Q~~.~4 CObal t 

t~;~~:~ ~~r 
7440-02-0 Nickel 
tro~~9-~ Seienlun 
7440-22'4 sHYer 
'i44o~2S:~ii hialiiiin 
,rIt40'62-2 Vanadium 
t~Ii~66'6 ti'ne 
7440'31'S Tin 

SAMPLE 10 ----~¥~> 
cJiIGlUi., ID --;.~~;. 
LAB, SAifiE_ iD ---> 
iD -fRailitEPtm '--). 
~~,:D"n; -.;--;;.> 
DATe ElTRActEb --> 

-DAre: WLYlED _---,; 
NATiilir:' :::.-----•• _-:Ii: 
Lilits '--~-,,----~-). 

, EK1~01 

0.06 
9;~1 
5.3 . ,,' 
0.38 
0.17 
'.5 
,-~j 
13.2 
4!L~ 
10.2 
d'j 
0.64 
,0~S4 
~6".2 
~:~ 

1.8 

NSA MEMPHIS 
ASSEMBLIES G & H CSI REPORT 

SliMlJ 47 ANALYTIClIL SOIL RESULTS 

04t~S~OOO'2-04 
04.,~ti,b.020i!' 
S717QO,"S 
-0475000202 
:12/10/97 
12/ZZ/97 
,1Z/23jfj7 
SoH'::'''' 
MG/KG:' 

" ,:" 

VAL EH11101 : 

0.03 
u, 0.43 

4.4 
lIi4 •. 

J 0.43 
J 0.11 

10.6 
J . _6.7 

12.2 
J ;4;~ 

J 13.2 
U (L~~ 
J 0.36 
u. (LSf. 

1B.4 
J 46i9, " 
U 1.1 

VAL, 

u, 

J 
J 

J 

J 
J 
u 
U 

U 

J,:' "" 

U 

0.07 
0.4 UR 

10.7 
135. " 

0.53 J 
o~47 : J 

13.9 
i;1 J' 

14.6 
i4.t J. 
15.9 .J 
ti.~2':' ',if' 

0.37 '.;Uu""" 0.59, ' 
?~.~~. ·703.···J··· 
2.2 U 

.. * Validat~- Complete *** 

0.06 
'iL47 UR 
7.7 

i69'~'" 

~.4~ J 
,0.38 J 

1~:.,~:::::, "j 
21.3 
ij:r J 
12.6 J 

- q;$'~: ";'u 
_ p. .3.7 1,1 
0;59: ',,'0 

i~V J 
2. U 

9,·04 
0~4 

8.1 
i2!L . 

0.45 
q.07 

10.8 
7,,7 

13.7 
.. 19.9 

14.5 
Q,']2 • 

,~:'~~ 
2Q.~ 

69·~ 
1.5 

OR 

J 
U 

J 

J 
J 

u 
u 
U 

.J 
u 

Page: 1 
Time: 13:51 

" ". 

0.04 
0;59 UR 
7. 

82.~_ 
0.32 J 
0.23 J 

•• 
4.9 j 

11.6 
-3507 J 

••• J 
oj u 
0.34 U 

0.53 iJ 
1S.2 
-", 

53.4 j 
1.7 U 



DA1'ALCP3 
OS/27/98 

NSA MEMPHIS 
ASSEMBLIES G & H CSI REPORT 

SWMlJ 47 ANALYTICAL SOIL RESULTS 

04t'S~0006'01 
O;1:~000~01 

sm001*' , 
o47ijQQ~~1 

'~~J~J' 
lZJ23/97 
Sol V" 
jjO(KO 

0.12 
9:93' 
e.e 

'1tk 
0.45 

,0:32' 
1~, .~ 

~;2 

,~. 

31.7,,, 
13.4 

" ::9:4:.", 
0.36 

" Mt 
19.3 
7ij';ij":: 
I.. 

0.09 0.06 
IiR ,:' 

" "" q~89 " ""'i""" ij ij',' 
,9. 

'" 
3.2 

'2~. " 3ij';i,':, 
J 0.46 J 0.15 
J '0)2 J ij;)i! 

15.3 5.5 
J " :'.§'i'9' ," ""''''':':::-:';iL5:' 

HI.~ 4.5 
J :""': ",::: 3r~8,:':' J ':":,,:,,.::'::,~l2,: 

J '7. J 
u :" Jd2 u 
U 0.37 U , 

",:,,'" "':,: O'~~8 ::,' " U , UJ 

J 
21.~ 
93;7 .J'" 

U I.. U 

••• Validation Complete ••• 

0.05 
" '" iUd: , 

11.1 
, 1!i:k:-, 

0.53 ""'/"6,,. 
15.2 
iL4 

" 

15.8 
-32.9 
17.1. 
':0.33 
0.38 

.", : .ij,~~~r' 
25.3 

" 

·'.~~8' 
,:,: 

, . 

, 
J 
J 
J 
J 
J 
j 
J 

U 
U 
~J 
J 

i 
U 

Page: 2 
1'Ime: 13:51 



OATALCP3 
OS/27198 

~Al.-cii 

57-12-5 Cyanide (eN) 

NSA MEMJ;>HIS 
ASSEMBLIES G ~ H CSI REPORT 

SIiMU 47 ANALYTICAL SOIL RESULTS 

SNI'~, 10 -------,. 047-S-0002-01 
ORIGIKAL 10 -----~ D47SaOD201 
lA8"~LE ID ---,. '577701:i1*2 
ID FiHII REPOI:T -":;ii. 047S0Q020, 
iWFt.E DATE .~--~~> 12/10/97 
DATEi:xtRArna :.:-~ ~21;7/I.i1i 
DATE WLnm ;.-:.:~' 12/17/97 
MTiII: -:;;;'-~-~~,-;;;' 'SoH ,,' , 
liiiT$::'~'~~,:-;;';';:;~-';'-~ HGlKG 

'" " 

047~s-0006-01 

0475000601" ' 
SmOQ;*,1, 
0475000601 

.' 121itiI9'i 
" " : 12/H'197 
',", ': '12/17/97 

.' .. / ,~.I\'. 
, ' KG/I:: .. ' ..... '.::.:',:.::.:: ",: ' 

. '. " ''', ::';', 

1.2 U 1.2 U 1.2 U 

*** Validati- Complete *** 

I I 

Page: 3 
Time: 13:51 

....... 



OATALCP3 
OS/27198 

2300. 
ijijiji :-

23. 
2]0(;' 
120. 
··~.9·;6 

.. ,.-?.~ 
': ~.6· 
120. 

. 9;6 

NSA MEMPHIS 
ASSEMBLIES G & H CSI REPORT 

SWMU 47 ANALYTICAL SOIL RESllLTS 

'u 
u 
u' 
u 
_U 

u 
U 

2400. 
;.: :·;:··;2·4ijij. 

24. ~. 
ijijij: ... u 
.J~g.~. 'U

u
. 

':10; 
... J9. U 
.J~. c~ •• 

,?g~ U 
',·,10,. ·u· 

"-'Jl;-, . 
120. : .. ::.' .... J1i:i1:.------

H····· 
.u 
u U·' ... 

••• Validation Complete ••• 

Pege: 4 
Time: 13:51 

'-.. " 



DATALCPl 
D5/27/98 

.. nethyl 
. (Bolstar) 

.. 

17· 
18~ 

38. 
38Q~ 

9,6. 
9 •• 
3 •• 
,71; 
77. 
20. 

380. 
~Ik 

77. 
380:;: \.' 
zo. .. ,,', 
~~;;;.:' 
3 •• 

,,:34:;;:, 
380. 

:":""jij';: 

3 •• 
389'-

3 •• 
';'~'Q;'" 

38. 

NSA ~HIS 
ASSEMBLIES G & H CSI REPORT 

SHMlJ 47 ANALYTICAL SOIL RESULTS 

" SQ. " " ... " " 40. " ~ 4(10.,-- " " 100. " " 100. " " 100. " U .0. " " .0. " " :.:. 2J~ u 

" .. ~gQ,. " U ,': 10. U 

" .0. " ,,' ::"\4iJ'Q;:" tj , 1.1'" ,,'" , 

-tl" ····.··· .. Jt···· " .. 
u :" 

" 40. " If '::~;~Q:~,: u 

" 1000. ,1J 
U,,:::,: ::'!A~2":" U. 
U 40. U 
U ,"::::,":":'80;" ,U''',:',,' 
U 40. u 
U ,'\:~;','o~:;-": U 
U 40. u 
u ','",:2J:.:'" u 
U 40. u 

••• Validat~ 

81. u 
101. ":':"i ~ 
101. U 

41ij~ :" '::~ 

" U 

" ",,,tIt.:, ,;:':: :"U,::~·,· 

"<C" :\,~l:::,;, ~>~:" 
::":":':":'~4~~: ~'--'" 

101. U 

. 1\' U 
41. U 

Complete ••• 

Page: 5 
Time: 13:51 



OATALCP3 

05/27/98 

200. 
'-'-?OQ";-' 

200. 
--20Q; 
200. 

<~':ij: 
200. , ,:: :'-?q9~ 
420 • 

NSA MEMPHIS 
ASSEMBLIES G & H CSI REPORT 

SWMU 47 ANALYTICAL SOIL RESULTS 

. ~O; ........ ~ .. . 
380. 
Sijij; 

u 
--- ~:-

zo. 
" :::';,"''f~Qj 

380. 
:381i~ ': ~'" 

u 
U 

,:':,",,,, 

U 

'i~~: ···'~"Li'+.'.i.ii.i .... " 

2iiij~:' 
21. 

2QP:ijQ'~ 
J 

,:, ~ 

3800. U 
,,,,ij.a:D.r:'" "~: 

U 
u 
U 
u. 
P 

3800. U 
·'ljDQ;. u L'·····,· .. , J-L" u'; 
_ , _ ~_~o,~. U 

. . . ,- ~~Q~~_: . ___ - ' iJ 
3800. 

':200ck--'-
u 

u . 
Ii 

140. J 
i4L u 

:;, : ::,:::::::'1ijij;: ': ,,,: :"":',M' 
20. U 

'i ijij,Q,') : :,Y'''U 
200. 
~iij/ 

'::::"- ,,: :~~~: ': 
250. 
100. 

u 
U 

J 
Ii 

••• Validation Complete .** 

,"':, 

': :,' ",) , 
" ;, 

., ,-'" 

Plge: 6 
Time: 13:51 

, 



DATALCP3 

OS/27/96 

. 

: "'" 

~> 
380. 
ij~'~' 

~Q. 
3M.;: 
38O. 
38:Qt 
380. 
:i8jj: 
3BO. 
j:S(j~-

770. 
"j8ih· 
380. 
"'",-",,: 

' .. :,;38Q;---: 
38O. 

'. ';,_~O):' 

380. .. 
• 38,~l .. 

38O. 
2Q~oi: 
380. .. 180';:' 
380. 

'. 2()gQ~:: 

380. 

NSA MEMPHIS 
ASSEMBLIES G & H CSI REPORT 

SWMlJ 47 ANALYTICAL SOIL RESULTS 

400. 
,:/:, '4Qij'~--- u 

" 400. ,IJ " .. 
U '.' 

40~t: 
... U';, ". • 

" 400. " 410. " if ~ri[)":' u: 41o{::\:':, '''(j.:,: 

" tb~~:- " ~t9_·, " :,U;- " 41.9': .'. i#::::'::':;:: 

" 400. 410. " ~. .Ii. ,Oijf '"',,: ':~f~~::--: .·.·lii.······ '/",::":'::,:::",,, 

" 400. " 410. " 410. 
Il 4ijd.;-: ii . . 

41il; Ii ":': "<4'1&~:' .' 

" 400. " 410. " ':!m: ". .. "" ,,40&/'" .. 
_4;(1~," ,'::,,';:B::::::,:, :, .. 

" " " .. :,~ij~-,::::t· " :" ':':', ~ j ~·~,:-::t :" ": 
U u 

" 410. 
ii'- ~1o.{: 

""" .. 
• . 

" U 
''',:::. u l!: 

" " . :'-'U ::' .. . .. . . ""'6\>,:' 

" !It, ,:,"::,-U '. 

" " 410. 
~- u 4;0. 

" 400. " 410. " 410. .. 
U ·········iQW:;; ':' 2iijlh Ii 2100. " • 

" 400. ~ 410. " 410. • ,_-;'~i:i&-~- • "'2ti 'j' u " 410. 

" 2~~ij: " ,41(). " 410. 

" " • .. " 2!0~; 2100. 

" 13. J 410. " 47. 
'.' 2i:iij'ij~/-': U ; .. 

2Q~P~,:. U :.\21[io. Ii 2100. 
2000. " 2000. " 2100. " 2100. 
'380;;:' U '. . • . ~".' ~ Aoo.'- ::- li ",:, ~'-::'1i:i, ij 4;0. 

*** Validat~ Complete *** 

" 410. 
Ii :,::4;~'~:':' 

" 410. 
,"::~HL 

.. 
'0 • 

" 4~Q. .. 
if .. "10 • 

" 410. 

" :', "Q::" 

" 410. 
b • :-~ 41(E'" 

" 410. .. 
' . 

4;O~ " " :~~: If" 

" 410. 

" ,~10~ ::' 

" 410. .. 
4;Q~ J 

U B~O~ 
ti 410. 
u 

:~t ~ 
.. 

" 41(). 
U 41Q~ 

" 410. 

" 410. 

" ,,0. 

" 2100. 

" 410. 

" 4tO. 

" 410. 

" 2100. 
J 410. 

" 2100. 

" 2100. 

" 410; 

" di 
.~ 
0 

" U 

" u 
" Ii 

" U 

" • U 

" U ." 

" U 
U 

" " • 

" " " " " " " " U 

" " " " " " 

Page: 7 
Tine: 13:51 

380. " 360; .. Ii 
380. " :SSQ; U 
380. " jM, U 
380. ~, 
380. u 
380. " jiG. U 
380. " ~. " 380. " 380; Ii 
380. U 
38~~ ." 380. U 

38lh U 

~a: " Ii 
380. " ijij. 'U 
380. u 
J,BQo U 
38O. U 
3ao • " ~~o. " 1900. " 380. " 380. " 380. " 1900. " 16. J 

1900. " 1900. " 38O. " 
~j 



OATALCP3 
OS/27/98 

, :':"':' :, ,,' ,,~," 

:"",:":,,,' 

"'0. 
':":::"::':'j'siL 

NSA MEMPHIS 
ASSEMBLIES G & H CSI REPORT 

SWMU 47 ANALYTICAL SOIL RESULTS 

400. 
.... :.~~ .. , 

410. 
1;0; 

38r, u ..... ,.,.~O" ····,U , ~9~., u 
·.·.Ao""·.·" "u ,. .,.jj, .•.. ,.".-, d'" ,,:,':,',::,:::::{N~> ""::~ 

2000. U 
2QD,'[j; ,u' 
380. ,U 

:: :.':~@~ ~:' 

380. U 
":,':'2PP~i":':':: :6" 

140. J 
';:'{~,~,~ ':, ';,/:~ ,>, 

::,:mi'::: ::::'tl,'" 
",Uq· ," ,~ 
'~~Q~ ~ 
380. U 
::vjL,' :U 
200. J ' .. ' aWl , 
280. J 
180;' U .. 

, ?lQ_~ ,__ _ J 
" ,: ::':-17Qi J 

190. J 
.' ;,~ii; J 

380. U 
"-: : '1zik;: J 

NR 

2000. U 
"'::-2QQQ{,:,:::: ':: U ':" ' 

400. U 
,," ":: -:;)~~qij~\:> :i: ~ :,:'" 

400. 
" j!ijij~~", 

,,1~Q. 

" <~~ 
400. 
,1;06:, 

,': 

u 
U 
J 
~ 
u 
ij 
J ",~9· -_ 

,:,,:,,~_~~ .. : '_J' 
400. U so,i; Q 
110. J 

"," ,,~:, 

".tl0. J 
,:"",,,,,,,,3!R~,, ~, 

··",,400L U 
"" ~" J 

135r j 
,8~. J 

, 4Q,~; U 
400. U 

,,(":~:4QO., U 
NR 

,:,,,::,:':::'~lg~:,,: :~ : 

j j,i(·,',,;,:U,:(( I: '?i>t 1&;, . ~ 
:;"""i"ii"""" .... "2m: .tl .. ···· 

'::-d--

J 
'. ""J' 

u 
U 

160. J 
:;'jtQ; '-'J 
410. U 

;'410: ,". ij 
,,410. U 
"'~1Q. u 
100. J 

:::.",'4iij. u 
410. U 

'" ',11:1,;' U 
NR 

••• Validation Complete ••• 

2100. 
410_., 
,41q~ 

u 
U 
u 
u'" 
~-

" ,,' ,tJ :': ,,', 
410. U 

--';:ijOlh ',":: 't; 
410. 

. ~jj:h 
u 
tJ ':: 

n~:::::::-- ::6, 
,~., J 
"~2; "" ""~':,' 

410. 
': Oi(;~ 

u 
ti 

410. U 
4iii. u 
419. ,l! 
'10; U 
~~~~ U 
410. U 
410. U 
410. U 
410. U 
4;0. U 

NR 

Page: a 
Tlrre: 13:51 

380. 
i$4 •.. ' 

380. u 
38ij~' ",:'u," 
~~~: ',::: :,~-, 

~:~>" '::':::~,: 
380. U 

19\1Q~,', " ,: U 
430. J 
1j~>-." '4 
.iIQ~, "J __ , 
3~~, 'U 
6~p. " J 
~1t;ti,-"" : ',,i::':-' 
380. U 
~O~::,' .~" 

320. J 
~8Q.:: .-" j 
380. 4 laO':, ,," u: 
2S,Q. J 
'360. j 
280. J 
1zi:L J 
3~. U 
380. U 

NR 



OATALCP3 

OS/27/98 

400. 

"'<!Q. 
400. 
4b)h 

t~~.:' 
400. . ,. '~'.' 
4Q~i, 

400. 
:"~PQ~" 

400. 
,iiiji: 
4P.9: 
40:0'; 

, .. ~~g, .. ,; 
"~QQL" 
400. 
4:0P'.' 
800. 

'4QQ; 
400. 

:",','~olh 
400. 
'~oli. 
400. 
4~O;" 
400. 

2,00; 
liDO. 

"':4pb,{ " 

··.~~9·, , 
" 21QQi, 

400. 
Z100~ 
2100. 
~ijo~ 

" 

NSA MEMPHIS 
ASSEMBLIES G & H CSI kEpORT 

SWMU 47 ANALYTICAL SOIL RESULTS 

410. 
'IW" .. ,,: , ,-

" 410. " ~,:,,: ':: 
h~> U 

, 

" " 410. " 410. " U mr u '1M, u' " 
" 

, 

" !)g, U 410. 
,,:,$:,/, ~ U,', ':;'~i~i-:':;' 41.~~:", 

" 410. " 410. " " 0, .w ,', 

,~ 
",', 41,/" 'ij, 

" 410. " 410. " , 
'" :',:: ':"~ jp,.: "u:',::'" """':41Q'(:,, u:' u 

U 410. " 410. " " 410; iJ::' ': ,': ::'/m!~··' , U" 

" ·+'9· " ", M9~.,:, " , 
,ij"'" ' lJ: 'H~~ ", """',~1.~j.: ;,' " 

" 

" 410. " 410. " " 

~, 4.Hk'; " ··~,1Q." : "0'. 
" ~,~Q"". " 820. " iJ 

, , 
4lQ; U ,MQ'/.' ~:;, 

" " 

" , :tl~:':.' " 410. 
;.:: ij,/,':" ~ .,. 

U , ~joi , 

" 
/. 

" ,', " 

" .,.:4,q~ .. " :"::"~~~:"':':" " ':0'" 4 
, 

"" :;:: 
::,,410 .. ·,. " " 410. " 410. " U " ··'.',A'1tL:' U '\19: U' 

" 410. " 410. " " 'lOb; ::<.'·"~jd,o"" " u " " U 410. U 410. U 

" 
,', :,,;,ijP U .;, :':"1~~:.:" 'U 

u 
'::':2't~~: " 1t10. U 

>,'U ,,:,',,', 

" 'u .. ' 2100;' " iJ 

" 410. " 410. " il 2101i"":: .. .,. U '~;pO~, U 

" ~l~~"b'·'. " 2100. U 
, ,il u '.:'.~1ci.":i ' "'i,i 

••• Validati~ Complete ••• 

,". ,'~q,~ 
',\',~2,O:' 

420. 
:42Qf 
~~~ , 

l20" " 
420. 

ilio. ' 
li20. 

".:> :"420.:" 
420. 
./p. 
1t20. 

':'"': 2200; 
li20. 

-. , 420. 

"2~~d: 
1t20. 

2200. 
22qO. 
420. 

" U 
U 
u 

" u 

" ij" , 
U 
U 
U 
U 
U 
1,1:-

" ti ;': 
!I, 

'U,' 

" 'U", 

U 

" " U 

" U 
U 
U 
U 
U 

" u 
u 
U 

. >:;~ • 

Page: 9 
Time: 13:51 

,", 

,:,,<' ' , " 



DATAlCP3 
OS/27/98 

. . ;.,' ." 

'" , ,,": ,; :,,',' ,~: 

400. 

NSA MEMPHIS 
ASSEMBLIES G & H CSI REPORT 

SIiMU 47 ANALYTICAL SOIL RESULTS 

400. U 
::~Oa>" "::~' 
2100. U 

",21fiQ';',,: .' U 
400. U 
4ijlh.~ ti· ,:,' 
400. 

2fQof\. 
31 • 

. ,4':IQ{:: 

.:~;; "u' ,/1';<"">4 
,~,Q,.", 96. 
1\9k jiji, ' 
400. U 410. 
8c(Q~: .. U. ,,'. :'.,~jij'~ 

:,J!::::" :':':'/~:",>:::.:':' j, ....•.••.•.• jj:: 
m:&,·· ,;,·;.···~;ci; 

65. J 60. J 
: @~ ,': ,:' ,:'J .. ' :':-j~;' ,j. 

.' ..... \~:j .' . Jlij; ',. ~ .... 
::-.-:>,:"~l~.~:'::\::": :,j ':-:::', ><":,,:~j~t· ,~. 

83. J 410. u 
"'.\9\ i U' 4;ij,' u 

400. U U 
::'.'::'>:",iq6'L:: if":':':' : U ' 

NR NR 

410. U 
,,4,jq;,,:- ' ,:,<U::,": :': 
410. U ", ·"lar. "~ .. 

,10.10, • ... U 41.91"·" :'~,.:,.': .. ' 
410. U 

"·A,Qr .. >.U 
410. U 

, "" '·'i41ti;'. tf 
NR 

••• Validation Complete ••• 

",,,,~~~ .. 
.. ·.·AZQ,· 

;,>:,:::~~t 
420. 

":""4~O • 
420. ".:", 42iL, 

NR 

J 
'::':,:J ' 

u 
"u 
u 
u 
u 
U"" 
u 
ii" 
u 
u 
u 
u 

:,:"." 

Page: 10 
Time: 13:51 



DATALCP3 

05127/98 
NSA MEMPHIS 

ASSEMBLIES G ~ H CSI REPORT 
SiIMU 47 ANALYTICAL SOIL RESULTS 

,n,; ~" 

12. u 
i!C ~ 
5 •• 
-5~$ 

u 

5.8 U 
l;6 :: U 

t~ 
2. 
~¥ 
5 •• 

':-;~~8 ' 
, ~.@
':,"~ 

5 •• 
,:- $'~~ 

5 •• 
"iii: 
5 •• 

u 
ii 
J 
iJ 
u 
~ .. " 

u 
~ 
u 
~ 
u 

- ,< ,~;: ::"':': 

:g~, 
g; 
12. 
Ii; 
•• , ',"; 
•• " ::M 
•• 

,:-:,:§~ 

•• :<:6~--

•• 
'" '" ":""::;:~:" 

,<~; .. 
•• 
•• .:-:~; 

•• 

u 
u 

u 
u 
u 
u 
~" 

u 
U 
u 
u 
u 
U 

12. _ ,Y,_, 
" ::' :"j?{:~/:" ',: U" 

12. U 
... :; ,,~~:::\ :,;,:':: ~;:'~':,-" 

6.1 U 
;:-~:;t,:,,::: ':::U\', 
•• 1 u 

':.,1 .; :ti/'/':': 

'l;l· u 

1.4 J 

:,g. 
1~~ 
12. 

·""':111" 
•. 2 

u 
,~, ; 

" ". ~~2' u:' 
.. ,,,~.~ u 

"4~2 u 

":.":':'~ .... :':' " ~ 
"U 
U 
U 
U 
~.,,: 

U 
"1 

,," ~" 
, "U:~,:::,' 

U 
-u 
u 

'" ",$iij ii: --- "·lW 

u. 
lJ" 
u 
u 
u 
u 
l!, 
u 

.. :. :6;{,;:.·il:,:" k,f :::: :'OOl U' 

"" ~-:t" ~:": 
5 •• 

" :,,~.8 
z •• 

I',"::;': 29{ 

: .:-:--:>;~}:
:,::<:,~~jj 

5.8 
iif 
NR 

u 
u 
u 
ti 
u 
if 
u 

:-' ~ 
U 

•• 6) 
7 •• 
: 6-. 

7.3 
"·30; 

•• 
,,';:k, 

3D. 
::/;6';'::',' 

NR 

U 
J 

" U 
U 
U 
U 
U 

6.1 U 
,J,d::,:~'" U ,c '-

6~., U 
:",6:.1, ~ 
30. u 

.-,';, -':.':):ij:, tJ 
6.1 U 

',:'.:6~ ", U 
30. U 

": 5;5 J 

6.1 U 
"" ~R ," 

NR 

*** Validati":':~ Complete *** 

'" }.? 
'" -,6~2 

.2. 
,,6.2 
31. 

''31:' 
•. 2 
6~2 

31. 
2.6 
•• 2 

NR 
NR 

u 
U 
u 
u 
u 
u 
u 
u 
U 
J 
U 

~t 
12. 
12f': 
..2 

u 

u 

" u 
::""li'~2.',,:::, u: 

6.2 U 
'~if:: U 

6.2 U .. 6c2 U 
6.2 U 
~':'~ :: ii 
6.2 U 

.. , ~~2': u.:" 
6.2 U 
[z-'" ~ 

""~ u .'~'j~": U 
6.2 U 

···6'; 'u 
6.2 u 
'6;~ U 
6.2 U 
4;2 U 

62. u 
6.2 U 

31. u 
31. U 
6.2 U 
6;2 u 

31. U 
6.2 U 
6.2 u 

NO 
NR 

Page: 11 
Time: 13:51 

~3. 

1~. 

13. 
13. 
6.3 
•• 3 
•• 3 
6~j 

::1 

u 
U 
u 
U 
u 
t:f 
u 
u 
u 
9 

6.3 u 
6j ~ 
6.3 U 
6.3 -- ij 
,6.~ U 
6~3 ''''u 
~.~ 
q 
•• 3 
~j 

•• 3 
6i~" 
~,.3 

6.3 
63. 

••• 
32. 
32. 

u 
u 
u 
ti 
u 
U 
u 
u 
u 
u 

6.3 U 
6;3 u 

32. U 
6.3 u 
6.3 u 
N. .. 



DATAlCP3 
OS/27/98 

' ... 
.. :' 

NSA MEMPHIS 
ASSEMBLIES G & H CSI REPORT 

SliMU 47 ANALYTICAL SOIL RESIlLTS 

_i.E iD -------,0 D47~S·OD02-ci1 
miGuiAI;. ID, ,.-~';:;,iii ,D47Spb~~d, 
Uif_i..i; iD ",;.;:'" 'smoot.ti 
iii fiai iEParr :-.,. fJ47SQOti2,01 
sNlil£._DAtE: ~.;.---,;. 1ZJ1QI91 
-'DAtE,~ ..,;.~ JVJU??, . 
DAre Wlnm '~,~;'); -'1)1/02/98 
MTJi:11 ,:.,;~".":~-,;,),, ~~tL : ' 

.uiiits",::,:;,~''::'~:.:.;;;;',;,;.> MIJ/KG ":. :,' """, 

o4i~s"btijj6;;,04 
()4iS~0q602 
8777001-4·; 
0475060602 
12/1di~t 
12/31/97 
o;Ji:i2/98 
S~Il,.. , .. , 
HG/KO 

Page: 12 

Time: 13:51 

.. ' 

vAL': EH~IiQ.2,", ''':.::~:; _.·.A.'l.: '.,",' ,', VAL: E.M.1H02.··._ . ,.: .. VAL.' .. '.';' ;,::: E~:~,ii~J,._ .::::,::.,:. ',' .. :' ,_ . 

?999900-92-4 pe~role~ Hydrocar~s. TPH 320. 
9999000-83-9 tOTAL RECOVERABLE PETitOLEIM HYDRoCJ RBONS " Nil 

14. 
NR 

340. 

" 

••• Validation Complete ••• 

" , "4;9{ HR 
140 • 



OATALCP3 

05127/98 
NSA MEMPHIS 

ASSEMBLIES G & H CSI REPORT 
SWMlJ 47 ANALYTICAL SOIL RESQLTS 

_i.E 10 .---.:.:-. O'47-S~O'002~01 
,cRiiii'liw. 10 --'~"-). il4ISOO'O'201 
W __ $NFI.E 10 ---:>, 'S711DtI';--2, ,', ,', " 
ID'JJtdi:,iifpCai • .:", [l47s00P2O'1,,:<, 
_ii,:lIAYE. -_~-_~-~-);. ,,12110'/9]'-': 
DAlE ExiIAtTED : ... > i2i;7i91 
DATE 'WLrn:D:'·o.·';' ,;zh.ol9t
"TRli '~-.;..::..-, •• -.::,. -Soil -

,'" : i.liii~:,,~7~":'~':";;;~~~> MaiKa ,- . 

9999900-0'2-6 TPH - Diesel Range Organics 14. 28. 5. u 

••• ValidatL . Complete ••• 

'" VAt 

7.6 7.9 

Plllle: 13 
Time: 13:51 

ii4r-s-Otios-Of 
~r$QOO50t 
1'6~fI,l:,~.:,_, 

~a3~~01 
12117/91"" 
W2D/97 ' 
ScHl ' 
MG/<G 

--.-,:: ."",':' 

'6. 

...... 



DATALCP3 
OS/27/98 

TPJi-DRO sNi'LE 10 --,--~--> 
cltlGIUt. ID -----; 
W SAMPLE, ID --->i 
10::~,:,ilEfOtt.' ~,.;~ 
~LE' DATE : .. ,~.;.--,. 

, 2a~~~~tt~, 
.. .}"l~ "'-"7"-.:.'~' 

9999900-02-6 TPH - Diesel Range Organics 21. 

NSA MEMPHIS 
ASSEMBLIES G & H CSI REPORT 

SWMU 47 ANALYTICAL SOIL RESIlLTS 

; 
,,:::' ',""':': ... ;',; 

VA~ 

25. 9.9 

*** Validation Complete *** 

. ',,:'::, ,: :,' 
.... , ... 

5.1 UJ 

. 

.. 

Page: 14 
Time: 13:51 



OATALCP3 

OS/27/98 

•••••••••••••••••• 

sNPLE 10 _______ ,. 

ORIGINAL ID -----~ 
lAB .. I.E iD -.. -,. 
11), Fitoi REPORT --,. 
SARPLE DATE ___ ow,. 
DATE AXAlTzED ---,. 
MnUX -.. ---.. -~--> 

",t..ITS --------~:~,. 

9999900-02-5 TPH - Gllsollne Range Orgllnlcs 

NSA MEMPHIS 
ASSEMBLIES G & H CSI REPORT 

SWMU 47 ANALYTICAL SOIL RESULTS 

047-S-0002-i)1 
'047S000201 
Sm001'!2 
0475000201 
12110.l9j" 
12112/97' 
SofJ ,"KG ... 

047-5-0002-04 
~7S0ti0202 
Smo~;·5_. 
0475000202 

~~~'~~~~ 
,Soll,
MG/KG_ 
--,,;- -;.-

EM1ii01 ' :,vAL, 'EH1iio':' 
" 'v---

0_21 U 0.22 U 0.22 U 

*** Validat~ '-' Complete *** 

0.22 U 

Pllge: 15 

Ttme: 13:51 

,~Al,,: j,i;ifo; -, ,,":- "VAV 
0.22 U 0.2 U 



DATALCP3 
D5/27/98 

SAMPlE ID -------~ 
6RIGliAi 10 -----~ 
W,SAfllLE 10 -:~-> 
ID ,~",~j, :-:~~ 
~LE' DATE'::;':"~'''':''~ 

_!a~~;,m:tft~ 
. ... , .. , 

9999900-02-5 TPH - Gasoline Range Organics 

,~M1HQ1 ... , . .. 

0.22 

NSA MEMPHIS 
ASSEMBLIES G & H CSI REPORT 

SWMU 47 ANALYTICAL SOIL RESULTS 

. 

.. ".' .. 

":,)~Al,, .. EH,1,H02", ,,:,: ,,:' ':, :vAt ,:,~ijj,HM "." ... ,." :~AL" . Eiji H,02,~ ~,t" 

U 0.22 U 0.22 U 0.23 

*** validation Complete *** 

.. 

.... 

u 

. 

Page: 16 
TIIIII!: 13:51 

. 



DATAlCP3 
OS/27/98 

NSA MEMPHIS 
ASSEMBLIES G & H CSI REPORT 

SiiMU 48 ANALYTICAL SOIL RESULTS 

q.02 0.02 
Q;4 .. :: .. \Q~:~~: 
3 •• n·3 •• 7 

··4IL2.:· ~.'$, '~i9" 

J:ij! u .0···~1· u 0.54 J 
U: .. , c·.Q~"04·.·:. ij <bibJ??" , 

... 29~·~:·::·· J c. t~., .... J 

i!~t:I '7'~ 
7.S 17.4 

···::··i~·:t J .. ·::·:~~:lt:·· , .J 
13.2 J 15.1 J J 
O;.3~ ~" ·Il.dr· " , 

"':. 
" J 

0.22 J 9 .• .13 U 0.21 J 
'o~ti .. , 

~j """".",0:&9 :·.:~·i.U"·:·· ~;79 UJ 

~~ ,~ 31.', Jt •... " .:: .. J .. : 

3~d 20~:5:.:. 47·8,·. ,J 
1.1 U 1.7 U 1.2 U 

tt. Validation Complete ••• 

...... 

" , " 

::.:::. 

0.03 
.!.IIi> :..:. Q~·4l: 

5.5 12.6 
ij.? 

" 
96.7:. 

0.65 U 0.45 
... O~P4 u Q.~Q4 

,g.2 .. 18.1 ..... ~ 
~1; .... : .. j ,~~8 

11.5 1B.3 

H", , J .. Wi 
18.7 J 15.8 
ti.i.3· J 0;42·· 
0.12 U 0.12 

.. O~i1 'u Odl 
22.8 2~.~. 

3.1J: 
,,' 

J 49;8 

I.' U 1.3 

J 
'tii 

U 
u 
J 

'" 

J 
J 
J 
u 

, (jj 

J 
U 

Page: 1 
Tfme: 13:52 

.". , , 

0.03 J 
Q.3~' UI\ 
8.1 

Hi. 
~.~~ U 
0.03 ti 

'?5 J 
11.6 
14. 
~3~4 ~ 
14.7 J 
0.36'· ij; 
0.11 u 
0.7 UJ 
~.~ 

46.~ J 
1.3 u 



OATALCP3 
OS/27/98 

• 

NSA MEMPHIS 
ASSEMBLIES G & H CSI REPORT 

SWMU 48 ANALYTICAL SOIL RESDLTS 

0.02 J 
i:l.4" ~R 

13. 
8Q.9: 
: 9.49 , lJ. 
,:c. .. Q4, U 

. :Ni J 
.'. 

18.6 
1_~.r----' J":'" ,',' 
16.3 J 
iji~~: Uj 
0.12 U 
.• dif UJ .... 

~~~ L. ,:' ,. " 
5~q-. 

1.2 U 

*** Validati.··· Complete .. * 

. 

.... 

Page: 2 
Tfme: 13:52 

.... '." ..... 
"" .,':; .,", 

. . . ..' 
,':", .... ,- """_:, 

'., 



DATALCP3 

OS/27/9S 
NSA MEMPHIS 

ASSEMBLIES G & H CSI REPORT 
SWMU 48 ANALYTICAL SOIL RESULTS 

~t:: 
12. U 
1~::u 
6.2 U 
6;'~ if 
6.~, U".' n 
6.2 ""P: 
'~';~ ", ::,~:,:, 
6.2 U 
~;-~, - ~- -:-
6.2 l! 
-&l2 l! . 
.~,.~ u 
Hil 
-~.~ .. '-.'UU .. ", 
~~~ 
6.2 U 
,~'~Z:'" ti 
6.2 u 
'l:f U 
6.2 U 

",.6.2 :"," U 
43.. J 
6.2 iJ 

31. u 
, ji;. U 

6.2 U 
'~~~2- l! 

~t2 .',',::,: ti ' 
6.2 [I" 

:,';:::', .. 

". 

,~t, I •. ', ,,~~?- ;:- 12; 
14. U 12. 12. U 
'1~:~ ~" ·"12;::{":,: -12'; 'u 

6.8 U 
~:8.. ti .. ' ,., 

6. U 6.1 lJ 
Jir- '~ ~.; U 

6.8 U ,,' : :"6,Jj U 6. U ,~. ~ U 
·~V 'u' '6.1 u, 

6.8 
-~~~ -'--< i~-:::::: ':', ::,:ij ':,','" :""":::':" tj ti 
6.8 6. U 1.5 J 
"~lij ';':':"/'0'" ••• •• 1 •. ·.··• -~';-r-:--'-,-ij' "'~j 'u 
6.8 U 

"", ~i~ :, ,ij. •••..•....•..... ····i ;.,. I . j:'.; "',:U "" u 

6.8 U ':':' '~~a IJ:- ._, '~" ""," U 
""~r":' ,'" lj':":"" 

6.8 U 
... ~'lB li 

6. ,H",,:, U 
:'iL:'.i., ;;:::~'; U"" '1'.'... U. ,. ,:' ... 

'.8 U 

,~~~ U 
6. !-! U 

"":6; 0,: :"~ 

6.8 u 6. U 6.1 U 

'~:8 0 ,,6; -i1 ' -:'J;j, lJ 
6.8 U 6. U 6.1 U 

• its U "":<,::,i:\J:<}' ,,:Ii' -<':6~; U, 
1,8. J 90. 100. U 
6;8 U ,-,,, " ,; ',6::- ti' ;'6.1 li 

34. U 30. U 3~. U 
j~.'. U , --" · __ 3~. '-' . U 30. Tj 

•• S U 6. u 6.1 u .. 
"'6.8 u ""',)i:':': li 6;1 U 

.. 34_~" U 
6.~ ~ 

• 

30. U 30. U 
'6-/-:-::-- u· 6.t iJ 

6.8 U 6. U 6.1 U 
:::":: '~'~ NR 

NR NR NR 

••• Validation Complete ••• 

,~~ ", 

12. 
". 
;2~ : 

u 
""U 

6.2 U 
6.2' ti 
6.2 U 
ia 'u 
6.2 U 

'''' ~.? ~ 

6.2 U 
'::~~~' ":""U" 

6.2 U 
U ·····U···· 
6.2 U U .. ti 

~.~ ~.' . 
~.~, 

6.2 U 
6.2 U 
6.2 U 

6.~· ii 
6.2 U 
,6.2 ti' 
16. " ~ 

6.2 iJ 
31. U 
310 li 
6.2 U 
6.2 U 

31. U 
6.2 U 
6.2 U 

NR 
NR 

Page: 3 
Time: 13:52 

12. U 
;2; 0 
12. U 
li. iJ 
6. U, 
6. U 
6. U 
6. U 
6. U 
~. IJ 
6. U 
If. U 
6. U 
6; ---;c- tl 

~" '" 
6~ ',,': U-· 
6. U 
~~ U 
6. U 
6; u 
6. U 
6. u 
6. U 
6';" iJ 

~ 19· 
6; U 

30. U 
30. U 
6. U 
6. U 

3~. U 
6. U 
6. U 

NR 
NR 



DATALCP3 
D5/27198 

,,; , " 

1~. 

12. 
1~:>' 

6.' 
6.2 

, 

6.' 
t.~ 
6.' 
6;2 
6.' 
~;~ 
6.' 
&.~, 

_6.~? 

6.2 
6.' 
-6:2 
6.' 
4';~ 

6.' 
6.1 
6.' 

,'4&,' 
110. 
: 6~2 
31. , 

',,::j,~',::: 

• , >,;-,.:,~~,~ " 

31. 
"'U 

6.' 
N.R 
NR 

NSA MEMPHIS 
ASSEMBLIES G & H CSI REPORT 

SWMlJ 48 ANALYTICAL SOIL RESULTS 

u 
~ 
u 
" u 
u 

,:"U 
U 

Ii 
u 
U 
u 
i! 
u 
ii, 
u 
U 
U 
u 
u 
,:. 
U 

u 
:iJ" 

""" 

U 
u 
U 
u 
u 
U , 
u 
u 

6. 
~. " 

6. 
~; 
6. 
t; ,., 
6. 
6. 

," 

6. 
6. 
6. 
~'~<' 
6. 

, ~'~ ;;:,':' 
6. 
6-. 
6. 

" ,~> 
6. 

, 
':-:::».':i'-~' 

70. 

30. 
,'"", .••. ,jq;., 

6. 
"""::~~:,, 

. <~~:';":":-
6. 

",' MR 
NR 

u 
u 
U 
U 

U 
U 
U 
u 
U 
u 
U 
U 

u 
u 
:,' 

U 
u 
,:' 
U 
U 
U 
u 
u 
u 
U 

if 
u 
U 
u 
u 
u 
iJ 
u 

,:",'::,.:::,:::J~':':: 
1Z. U 

':,,::#;;,:...:, "j{" 
6.2 U 
~;2 (,,: ti·. 
~.2." :"6,"" 
,~.2. 
6.2 u 
~~~. -: 6,: 
6.2 U 
~:'2 ---, ~. 
6.2 U 
~':?'":'" U,. 
6.2 U 

, : ':"':"":",'6:~2': "'::'''0 '. 
~~2 "~ ,:" 
-~;~ .,' 'Q" 
6.2 U ...• ;, iJ 

6.2 U 
.. i~'~2 ,;',,:,:b,<:';" 

6.2 U 
':::'~':' ,":~ ::6';2:':::::: :,:if::"'" 

;~~:2'; j 
31. U 
3;'. "U 
6.2 U 

", ~.i U 
31. U 
6~2 U" 
6.2 u 

"''"'" 'Nit 
NR 

*** Validat~~ Complete *** 

., " 

':,':': 

: ',,::,:~, 

Page: .4 
Time: 13:52 



DATALCP3 
OS/27/98 

TPH. 

NSA MEMPHIS 
ASSEMBLIES G & H CSI REPORT 

SiiMU 48 ANALYTICAL SOIL RESULTS 

""::::::1 048-S-DD01-01 
D Q48soilD1Ij1 

S880D49!1 
[l48S000101 
01/05/98 
01114;98 
01"4/98 
Soil -
MaiKa 

J 

*** Validation Complete .** 

j J 

Page: 5 
TIme: 13:52 

J 



DArALCP3 
D5/27/98 

NSA MEMPHIS 
ASSEMBLIES G & H CSI REPORT 

SWMlJ 48 ANALYTICAL SOIL RESULTS 

SAMPlE 10 -------> 048~S-0003-04 
CIIIGIIW. 10 -----,. 048SU00304 
ill SAlFLE .10 --.;.j;. S86Q049*6:" 
ID fmii REPtl!.r ~~;. O48S000304, 
sNFt.E DATE .:.----,. 01/05198 
DAtE EXnlAC1B --;. 01i;4/9t 
DArE AXAlnED ---> 01114/98-
RAT.IX ----------~ Soil linTS -------..:.;;.::..;,~,. MG!K~ _ 

" .•.• '. '."'., 
....... ,'., ...... . 

. . ... 
." .'. 
'. •. . ... 

" ' , 

': "'"-

Page: 6 
Time: 13:52 

. .. 

-'-------'------'--------'- <.j'----' 
*** Validatl,·. Complete *** 



OATAlCP3 

OS/27/98 

wiPLE" 10 ,,---~;'-~';' 
OiiGIIAL,'ID -,,:,:~.;..:.;; 

~=~j~:::. 
SAtFLE DAlE - .. --;;~ 
DAtE sntAtl'ElI ;;.:;.;;; 
DATE AXAU'ZED ---J. 
~TRIX ~----- .. ---;; 
l.iNiTS ';';;';;;;'~':::'::';;::'--)O . 

9999900-02-6 TPH . Diesel Ran!le Organic! 4.9 

NSA MEMPHIS 
ASSEMBLIES G & H CSI REPORT 

SWMlJ 48 ANALYTICAL SOIL RESULTS 

u 5.4 u 4.8 u 

••• Validation Complete ••• 

4.9 u 5. 

Page: 7 
Time: 13:52 

048-5-0003-01 
D4~OOD30' 
S88IiP4~ 
Qd$pli~01 

......... 01J.Q5J~8' 
Oti,2i98 .. ' Otn6t98 
SoH 
"iii~ 

,yAk: :,~, ilt!i, ":.~~::::::,,, ..V~ 
U 4.7 J 



DATALCP3 
OS/27/98 

;'.; 

-' _ (:AS ,I P.i~~ter 

sNFLE 10 --_- .. --,-~ 
OiiGiili 10 .-~ .. -). 
lAB, SNFLE ID ;. •• " 
IEFfRiif ,iEPatT .. -" 
SAfFLE DAtE'"·,·---,, 

g:~'::~~t:~ 
iiUlnix ~.~'.:.-..:;:;---~ 
UMiis,--~~·-·-·-~) 

9999900-02-6 TPH - Diesel Range Organics 

EM1K03 

NSA MEMPHIS 
ASSEMBLIES G & H CSI REPORT 

SWMlJ 48 ANALYTICAL SOIL RESOLTS 

, ,,~ 

-

VAL EH1Iitj3_-

4.9 U 0.96 J 5. u 

*** Validati. . Complete *** 

, 

',', '.' 

Page: a 
Time: 13:52 

, 



DATALCP3 

OS/27/98 

I 
, 1< 

'. ," ....••. ....' .. 

~LE ID -------~ 
i:ii:rtiilAi ID -..;..;;.~); 
W:SNPLE ID :;.-;:'~ 
ID",fJH:j REPoit w_~ 
'sNfiE'DATE ~---~> 
uArt;AtW.mu --~,; 
MA.riiix ";~--";-~;.-~;.' 

uNits ,;~,;,-'-.-,;;-.,;-). 

. 

9999900-02-5 TPH - Gasoline Range Organics 

NSA MEMPHIS 
ASSEMBLIES G & H CSI REPORT 

SliMU 48 ANALYTICAL SOIL RESULTS 

048-5-0001-0; 
004aSPOQ101 
S88~04~1 
0:48~00~:0,1 

ot;oS~a " 
01/08/98 
soH 
M~'KG:" ," 

0.22 U 

048-S~(j00;·04 
048Sii001Dt. 
SS8Iiti4#4' 
048S0oo;04 
91/~5/9~ " 
0.v0~/98' ' 
Soil,: : : 
MeiIIG' 

VAL:' .... EH.·.·.·>.".· ... 9 ... 3.·.·.· ... · . .i~.t::::~' '.·· .. ·.:' .. · .. ':,~A.'.l 
,'", ":':':'::':"':""" .', ' , 

0.24 U 0.21 U 

*** Validation Complete *** 

EMHi64 VAL" EiWio3 -,' ,: VAL 

0.22 U 0.61 

Page: 9 

Time: 13:52 

EM1n03, .... :" :,:":,,V#; 
0.Z2 U 



I 

I 

OATALCP3 
OS/27/98 

">' 

SAMPLE iD --~-~--. 
DitUilliW.: ID ,;';,._-:;. 
lAB !WFt.i: ID ---;. 
ID ,Fmi itEPcJtj -~,;. 
MllE oAtE ... -~~~ .. ). 
DAte, MALYiED -~-> 
""tiix';..;.----·~--> 

: ': "~~,~ :~+ .. -~.~~~~~~ 

9999900-02-5 TPH - Gaaotlne Range Organlca 

NSA MEMP)lIS 
ASSEMBLIES G & )I CSI REPORT 

SWMlJ 48 ANALYTICAL SOIL RESULTS 

048-5-0003-04 
ti4B5~OQ30", 

~~~~ 
oUtiSm .. ' 
,01;08;98 
Soil" ' 
,~G/KG 

0.22 U 

048-5-0004-01 
04~~00~0; 
58800:49*7', 
,~i:iSO~0401 
01l!)5/9S:'" 

'01/08/98 ',' 
Soil ' :' 
MailCG, ,,:, 

"', ";',;.,i.-"."" ... " 

0.22 U 0_22 U 

*** Validat~ . Complete *** 

I 
!.--. 

. 

. .. 

Plllle: 10 
Time: 13:52 



OATALCP3 
OS/27/98 

NSA MEMPHIS 
ASSEMBLIES G & H CSI REPORT 

SWMlJ 49 ANALYTICAL SOIL RESllLTS 

041j1~S·0001·01 

049Scicicil01 
SB8910l~3 , 
q4~,sqQIJ101 
01107/9:8 ' 
01/21/98 
01/22198 
S~H 

M,~/II:G,,-''-:'--'''--'''--;j,,-+-'' 

UR 

0.38 J 
"'" ... 
0.03 UJ 

9.' J 

~.9 
8.4 J 

~s_~t", J 
... 

7.8 
Qj7 U 

Q.l1 U 
. D~68_ UJ 
U·.5 

,," 

46;~ J .. 

0.83 U 

0.04 
.. Q,~~~, 

".7 
10~~:::: :, 

0.39 
"od:ji 
19·~ 

.--"~.8. 

,,?~~, " 
,: '32~6", 

S'. , 
" 0.38 

0.11 
,,:'Q;7' 
2D.~ 

5'~2 
1.2 

0.05 
:':':Qj',~ ... \Ii> . 

5." J 
;~~":,:,, 

.. .. 

U 0.63 J 
u .0:1!4 -- uj 

14.8 .. 
'::::~'~,8/:'~" 

11.6 J 

J -jQi3- J 
J 14.6 
U "':;"::':'::'0'.64' .. J 
U 0.12 ,U, 

":'U" • 
,:-..)~;if;- 01 . 

26. ... ',','",--, ":' 
• j :,::4r..~_'. J 

U 0.92 U 

••• Validation Complete ••• 

.. 

Page: 1 
Time: 13:53 



DATALCP3 
OS/27/98 

" , 

51-12-5 Cyanide (eN) 

SARPLE ID --~---~> 
~iGIlIAi.. 10 -_.o_-,. 
t.Aa ,SNFii ID ~":-> 
10 fROi RfiltaT ~ :..,,_ 
sAMPLE DAtE ~~---~ 
DAre': Dnu.CJED .--). 
j)ATE,:,WUzED- ;;;~;: 

iUl,jitlx .i;;;;-;:';''';,:,~~l,""ii; 

" '!,iitii's _,;.';;_':~;;';;;;;;:::"';';i." 

NSA MEMPHIS 
ASSEMBLIES G & H CSI REPORT 

SIiMU 49 ANALYTICAL SOIL RESULTS 
.... 

. 

I" " 
"i •••• ,' •.• ,.'.',., ... y, ......... ". '. 

1.2 UJ 1.2 U 

............. 

Palle~ 2 
Tlnwe: 13:53 

'. ' ......... ' 
-"-,,-:,:,,-,,,,-.:- '-< 

••• ValidatL .lc-O-m-p-l-e-t-e-.-.-.--'--------'-------'- , .. j'~----' 



DATALCP3 

OS/27/98 
NSA MEMPHIS 

ASSEMBLIES G & H CSI REPORT 
SWMU 49 ANALYTICAL SOIL RESULTS 

2300. U 
: : 23.ijij; "i,( " ' .' ,,'"' u 

23. U 24. U 
,2lQQ. ,::I.i-: :, ' "::':,,,',': :t4Q'Q~', " ~ 
1,~Q~, ::, U H~!, I.!", '" 

: ,":9.6, Ll ""':.10~'" ''(j'"~:,''' 

""'I~> ij: 
120. U 
,}Iai '0 

••• Validation Complete ••• 

- ,:,:, ~, ' 

Page: 3 
Time: 13:53 



DATALCP3 
OS/27/98 

, 
Alpha 

. 

,,>,' 

77. 
38;' 
38. 

'380; .. 

96. 
":,' 
96i 
38. 
7#': 
77. 
2th .. :': .. 

380. 
,~ijL: 

77. 
j8(i/. 
20. ""34>,:'," 
38. 

.jii"; 
380. 
.':)8/'''' 
38. 

"'.n:-:" 
,,~~ .. 
3~Q~ 

38. 
2iL 
38~ 

NSA MEMPHIS 
ASSEMBLIES G & H CSI REPORT 

SWMlJ 49 ANALYTICAL SOIL. RESULTS 

" 80. " u '40~' : " " 40. " 'u ,4tiD~' " " 100. " .. 
lriti~:, " " " 40. " ~ BcL " " 80. " U .20~>, u • 

" 400. " .U .: .4Q • .. ·····u .. 

" 80. " ,. 
40!!t::· U " " 20. " ".~. '!: ti 

" 40. " ~. '4Q . ···U·· 

" 400. " U ·.AQ. ~ 

" 4~,·. u 
• 

'" 

" ,s" u 

" ':":"':;;6ijI":" " u""" 0 
U 40. " U '2q,i " " 40. " 

*** Validat:.. .. _. Complete *** 

4 
13:53 



DATALCP3 
05[27/98 

NSA MEMPHIS 
ASSEMBLIES G & H CSI REPORT 

SIiMU 49 ANALYTICAL SOIL RESULTS 

"', !J 
,':~.1 U 

"., ~".1 u 
: "<:4~1 '" :;-:i,i" 

"\',t~ '" ::U,'."' ," 

23. ~ 

'::',':0;' !J 
8. U 

<~,' ~:, 

,J: .. H 
'.', !Ii"" " 

1.8 J 
::41'-- .. , '4 

0.85 J 
41.9, u 
80. U 
;~, ~ 

. "~9,,, U 
.::,,:,,80., i.i :::', 

~,~. U 
~; iJ 
80. U 
U. U 

20. 
;':2P~" 

20. 
AD; 

20. 
:::/::'itii:" : 

20. 
:?~Q~:' 

46. 
::~~~" 

)~. 

.. J<~8~ 
38. 

\!~, 

'2.~:~::"" 
",3iJ· 
~q~Q. 

380. 
tiQ' 
380 • ......... ~ilii: 

'., .. ~8D:. 
"', :"380; 

380. 
iOQ, 

U 
.U 
U 
ti 

::'~ 
J 
U 
U 

U 
U 

'li"" 
U 
U 
U 
iJ 
U 
~' 

U 
I{ 
U 

U 

U 

2.2 U ... ··· .. ~,1.ij:' 

· ... i.,Mu .' 

4.3 
'" ',::,~I2;":""'" I 

4.3 U 
':'~9'; :U" 

43. U 
'Sij,f 

43. U 
":,: '<':,U;:>' ',,:#)}': 

"",'::,' :~:'" . ~ 
4:J~ 

. ·'.22, 
U 

U 

••• Validation Complete ••• 

PlIge: 5 
Time: 13:53 



DATAlCPl 
OS/27/98 

380. 
j~; 

380. 
380}: __ " 

;~ij;'_r: 
380. 
:~3~i'i':':: 

380. 
~iji: 

~_8Q~ 

3a.~; 

380. 
380 . .-

" 

3~Q,. 

"3~; 

380. 
3_8ii; " 

?!'l~ 
~O" " 

380. 
"':',380~ :,,' 

380. 
"":f':~iitlo: 

380. 
''':~,Q.' 

380. 

""000' 
380. 

:" 'lain:;",,:: 
380. 

'" " 2000: 
380. 

26ijo~-

2000. 
' .. 

NSA MEMPHIS 
ASSEMBLIES G ~ H CSI REPORT 

SiiMU 49 ANALYTICAL SOIL RESULTS 

" 400. 
ti :::".'::',Mip:. 

" 400. 
, """:"::4ij:Qi:; " " :::1~~:' " 

U 
U 400. 

" ",":,',,:,< 
l!, ;9Q.-·: 

" 400. 
~, -40.0~ 

" 400. 
4" 49Q~'-;' 

" 400. 
U. " -4QQ~ 

~, u," ", ,,"~q9,·, 

4QQ·" 

" 400. 
u; ~9'Q'~:: 

" 800. 
U: 4QQ~, 

" 400. 
U " ': :::':::,',,::':;40Q'~,:: 

" 400. 
it " >/:4QQ~::' 

" 400. 
U 

.. 
-': .. ' ':'~oiji , 

" 400. 

" 2~Oo; 

" ,- ,~9..9'''' ,. '. 

" 
, 
:''''''':AOEi~:-

~, ':::::;:'iij~~I:::::':" .. u 
u 400. 
U :-'~Qij~~:: 

" 2000. 
'. :-',- -" 

" , 
V 

" ti 

" u 
" " " u 

" u 

" " 
"" tf':" 

" U 

" " " ',"," 

" " " U ,-,<'- .' 

" U 

" " " " " U 

" II 

" u 
" .. ' 

430. 
'~~Ql' 
430. 

,;lo" 
43~,~, ' 
430;": " 
4~q~ 
,4~0.: 

430. 
, ,: ':"4~tii<-:: 

,::,::":,,,:~t:;: 
430. 

" ~ 

~

tl-, ' 
. ~- -
u 

" 4' 

.. "':<rioL" """, 
430. 

, "",:,:::,A3Q:j:'r:,:' 
430. '" ,,:: ,::: ~3O:~ ;-;-
870. 
ilij. 

",~ij; .. ,~ .. , " 
,4~9""", -l!-., 

':,~J:\J/:',::;: U,,'-
430. U 

,':",',"::~~Q:: u .. 
430. U 

:'220,(;';- u 
_ ~~CI" u 
'431,,' U 

'" :'2~~t' -, ~.' 
430. U 

". 2260. U 
;}!2~0~ U 

3aO~ '::u 
' .. XOtW<~': ti'"" '_:' ,(,30.' . u: 

*** Validatj' Complete *** 

Paae: 6 
Time: 13:53 



DATALCP3 
OS/27/98 

NSA MEMPHIS 
ASSEMBLIES G & H CSI REPORT 

SiiMlJ 49 ANALYTICAL SOIL RESULTS 

~@/':," 

380. 
2pijijf· . 

U 
:!J 
U :u 

: ::u " 
U 

U 
U 

':jj 
380. 

,:'~$ik':: 
380. U 

' .. ' '·3iiQi.. . .. ij 

:"" .•. ', •.. ~. ',':.:::.,:" J '1 ,::.J. ' 
380. U 

'iiik 'i.j.. 
380. U 

>- ~Q~: .. ,' .. u-
200. 

.. J8ijj .. 

"~~. 
.~~, 

,8.8 
:":""~~.", 

3&0. 
:,:"'3M'l 
380. 

J 

:~" 
J 
IJ 
U 
if 
U 

NR 
_~("O~-: 
400. 

: : ,j!Qo.Q >.' ' : 
"p,. 
10. 

400. 
J~ii; 

~R·---_ 
~(l~~-'" 

400. 
.. ij9~;-

110. 
iii!. 
400. 

,:,: :', ':::~Qb'~\ ':: 
180. 

.. .. 68.-
130. 
;82. 
,400. 

.. Iij. 
400. 

U 
ti 
U 

.. :U" 

___ u 
U 

. ·0 
J .. 
J 
U 
u 
J 

'-,J 
U 
,ij 
J 

.:;; 

.. 

• 

UJ 
U 
J 
J 
J 
J 
U 
J 
U 

.. 

U 

U 
U 
U 
U 

••• Validation Complete ••• 

Plllile: 7 
Time: 13:53 



DATALCP3 
DS/27/98 

NSA MEMPHIS 
ASSEMBLIES G & H CSI REPORT 

SWMU 49 ANALYTICAL SOIL RESULTS 

. -al 
12. u 
.i!!;·,·'···U 

5.8 U 
Uu 
5.8 "~ 
s,~ij,:, " U 

S .• ~ ,lJ" 
-: ~~8 t! 
5.8 U 
'$-¥, U' 

"j-:: ,U" 
,~.~ U 
5;~ " ... 
5.8 U 
~~~ U' 
5.8 U ,,:a- ~ 

5.8 U 
"':'$:'ij ': ~,-: 

, ' "" ~~~ U~.···.: .... ,,', '. ,'~;8' 

5~i ,': U 
_.~.8 U 
29. u 

.2?,. U 
5.8 U 

""'::(J~.8:- U 

29. U 
'5;-8-: U 

~,.8, U 
~! . "/,,., I 
NR 

12. 
jif 
12. U 

'W U····· 
•• U ': ,"-,J'~; "~:::':' 

•• U 

'X U 

6. '" 
':~F' ,U:' 
•• U 

"::>;::,;:~~"':' "" "u ' 
6. , LJ" 

,,'::::\:,::~:F:""" U 

•• U 
" !;' U 

6. lI, 
-,~\:~t j' 

,6" U 
'-'~" Ii:.': ,,:, 
1.1 J 
6~':'" U: 

. ~.. U 
. -6~' U' 
6D. U 
~; U 

30. U 
-', ",,::)Ql,:: U" 

•• u , " '''",,:, '6~' U 

3D. u 
;j~6 j' 

_6 .• ,.- U 
"':;,~R ,--

NR 

-;$~' " 
13. U 

,:1~1:}:":' u 

,:,:,;,:':~ 
u 
ij' 

~~~ " ",:."U, ... ··· 
,,:~ .. 6,:: 

,6..6 , ~. 
... 6W"4,> 
••• 

'::""":¥~~,: 

••• 
"~.~ 

6.6 "~,,::, 
',,·g,.~·U"" 

6.6 ", H '" 
~:~'6:',' ,Ik~',:' 

--~;~',::'-":""~ " 

6.6 U 
'''',',:: :::::6~[,' ,':'u ,-' '-' 

6.6 U 6.6 ,,- ,_u' 
" ,~. U 

';6.6 . Ii ' 
33. 

. jj •. 
••• 
,~~6 

3~':6 

u 
ij 
u 
ti 
u 
U 

6.6 U 
~R ' 
NR 

••• Validat1 •.• Complete ••• 

Page: 8 
Time: 13:53 

",::,,-. ----



OATALCP3 

OS/27/98 

..........<: 

..................... .............•.. 
.. , .. 

SAll'LE· ID. ,...~- .. .;-,. 
cijGiui.." Ii) -.~"'~> 
LA8·:SiiiFt.E .. ID .. ,;~.;.,; 
JD .Fmi iEPOR.T . .;.-,i. 

: :~~~~~~.~~ 
.. iiATE·"AW.."i"iED :;.;".,..:.,. 

HATlIX .':';:'~i:.'..;.:.~;;_.:.) 

Ulns .... -~ ... -;.~~ ... ;;.. . .. , 

NSA MEMPHIS 
ASSEMBLIES G & H CSI REPORT 

SIiMU 49 ANALYTICAL SOIL RESOLTS 

EM1H06 VAL E~1H04 VAL .EH1",.6 .•. ... .. YiL<;. 

HR 
150. J 

9999900-D2-4 PetroletJ'll Hydrocarbons, TPH NR 
9999000-liJ·Q TOTAL RECOVERAsLli: PETROLEl.I4 HTDR06 RBONS 280. J 

HR 
24". J. 

••• Validation Complete ••• 

I 

..... ... 

Page: 9 

Time: 13:53 

.... 

.. .. :.: ...........•. ', . 



DATAlCP3 

OS/27/98 

,,- ,~'" 

. ,cAS • Parmneter 

" ~LE' 10 - ••• ~ •• > 
ORIGiNAL ID ~.~.-> 
LAif"swi...E jp -:-.-> 
iD"fIQii. iEPmlt· ::..,; 
sAMPLE .~4TE ~:-.~~> 
~Alln~J:ilt~~ _:~~ 

.:. DATE AXALnm ~ •• > 
iCAtilb:- ~~~."~ • .;~~~,. 
ulitt~· ~.-.• ~~-:.:-."'?' 

9999900-02·6 TPH • Diesel Rllnge Organics 

""H06 ' .•. 

NSA MEMJ,>HIS 
ASSEMBLIES G & H CSI REPORT 

SWMlJ 49 ANALYTICAL SOIL RESULTS 

• 

........... ' ..•.......... '.' .' 

4.6 U 1.4 J 

*** Validat:.. ---. Complete *** 

. 

Page: 10 
Time: 13:53 

. . 



DATAlCP3 
OS/27/98 

.. ". .' 
TPH:-CiItQ . SAMPLE' 10 -------~ 

OIiGlIw. 10 ,..-,0::-"-> 
LAS.!WFLE io,,·:"-> 
10' FRoi mD:T i_> 
_Ii u"ni ~----,. 
DATE,:AIAltiBJ --~-> 
MAtaix --~--~--• .--,.: 
tMiTS "::::;' . .:...: ... ,;;.,;..> 

, -, ' ',' ", .: ,', -d, 

9999900-02-5 TPH - GasoLine Range Organics 

NSA MEMPHIS 
ASSEMBLIES G & H CSI REPORT 

SWMU 49 ANALYTICAL SOIL RESULTS 

.. ' ... ' 

,',,' 

i.··· .. .... · .. ·.· •. ·· ... ·.", ... ···.·· .. · .• ·.,i ....... ·............................•..•....•..•..... . .... . .• i .• · .• :...... . .••....... ., ....... . 

0.21 U 0.22 U 

••• Validation Complete ••• 

Page: " 
TIIIl!!: 13:53, 



OATALCP] 

OS/27/98 

,,' '" ... 

. ,'.; ... : :·.·:cls~:,: ~~r_tbr 
, .... : : .. :.," ... , ... ,.,., : .. : ."'.' .. 

0.04 
1.~· 
B.B 

13~., 

0.4B 
O~Q4 

1,.3 
t;~ 

13.1 
:246:;·· 

13.6 .. ....... 
0.39 
0.3 
Q.~7 

23.B 
8i:d· 

1 •• 

NSA MEMPHIS 
ASSEMBLIES G & H CSI REPORT 

SWMU 61 ANALYTICAL SOIL RESULTS 

0~9~. 0.06 
UJ , 

UJ , 
... :::·.:·ij;82 -c .. , ... 

.0~68 UJ 
11.6 

.1U;~' .. 11·8." . 
J 0.56 J 

1 

0.45 ... J u ... ··:.;Q~94 0·· , iL4· :f.· .. , 
14.6 lB.7 :: ri~·· 

1 

.. :·:::.::jL4 l' J J 
17.3 I,," 21.4 

J' 
, ,S2~ :: , J . ::¥Q3;::< \j.::.: ... 

15.6 13.5 ... ... 
Uj""· .. 

I ·tq2 .. • ,j8 
.. :., . 

UJ .. : .. : .. .. ..~. .. 
U 

t~~:: 
U 

~:~ ~.,< ... 
J . U ... ,. 

27.8 20.6 
J 71.6 J . :2ih: J 
U 1.4 U 2 .• U 

*** Validatl.·~ Complete *** 

Page: 
Time: '4:05 

0.0] 0.32 0.06 
9:$.9 0.66 ~j 0;83 UJ 

.. 

UJ 

.... ,?6 J..It. . 12.6 .. .... ... 122 •... 124- 146~ 

p.~ .. 0·: 0.58 J Q.~7. J 
.. Q.D4 . 1A' o;~ u 
12.2 12.3 18.5 .. 
··:9.5 I" \~.4 ~ J J 
'4.7 66.3 22.8 

: ·:··2Q~9 j tj~{ J IS;! ;j 
13. 13.7 18.2 
Q.Ol ~ 'ij,~' , , D.! J. 
0.32 U .p.5~ J 0.32 U 
.ti;~ U .:0;64 ii 1. .J 

25.6 24.4 38.5 .. 
.. 59d ·689;·: . ~.i I J .. J .. 

1.4 U 1 •• U 1.5 U 



DATALCP3 
OS/27/98 

'::: : ' 
sMPl:E 10 -------,. 
ORIGINAL ID -----; 
LAB SAiFi..E 10 .'--,. 
ID , FROi_ REI'Oii:j ,".;~ 
SAIFlE DATE -.;--:--; 
~rR~X -:-' .. -~-~",) 
IIIITS 

0.'" 
0;99 
5.2 

106. -.. 
~.42 

Q;94 
'.2 
7;'4'" 
8.7 

'-;;U,' 
11.1 
'JJ.39 
0.3 
:0';61 
17.7 

.. 3?-i 
0.94 

NSA MEMPHIS 
ASSEMBLIES G & H CSI REPORT 

SWMU 61 ANALYTICAL SOIL RESOLTS 

().p6 .. ~,.9.4 ,. ',: 
UJ 0.56 UJ 0;74". l!j 

", ,,5 .i!, 11.8 . 
10,t::- 162.,_, , 

J "CI~~6 J 0.56 J 
',: ""Q,iiii" U , U Q·93 U 

12.3 15.8 .. 
J :'$~S J '?~8 J , 

9.~, 22.9 
.. J ',,' .,.2 J ,22;5 J 

11.6 .. 2g, • .r." 
ljj --(de UJ 0.~C! J .. 
U 0.3 U Q.~~ , U 

,,: ,0 ... 
,:,: ,::'.':jj,~'~, ::':'.': ~ ",Q'~_:i- --0 

21.8 32.4 .. 
":~r¥"":: :;j ,'" :' ': '.': ',~ ": " "'! , .. J , ,. 

.1,-,:,,:, 

U ••• U '.5 U 

••• Validation Complete ••• 

0.03 
'''''''''::':)L,& UJ 

10. 7.7 
:,13t::, 13:t 

0.56 J 0.55 :,"",. U ,&~(j4 
12.2 12.8 , 
'~A j 4.9 
17.1 13.4 
ij.9': 'j ;t9 
16.6 1? 7,,, 

"""::':":'" O~55: 
.. 

j", 0.46 
0.~2 U 0.48 
,0;65 :.' ::', Ii ,_O.~ 

26. 25.2 
:-::,5~i-4 J. 45.9 

'.2 U •• 2 

[jj 

J 

" J 

J 

J 
J 
U 

J 
U 

Page: 2 
TI~: 14:05 

~.05, 

0.37 UJ 
'.8 

145. 
0.64 J -,< 

U Q.Q4 
14.8 
8;2 J 

15.9 
12.8 j 

15·4. 
D~57 J 
o.,~ J 
Q~~5 .. U 

27.6 
52~; J 

• •• U 



DATALCP3 

OS/27/98 

.. '-' 
tETAl-Ci 

\ 
',--:, :",: ,:.', ~ . 

57-12-5 Cyanide (CN) 

NSA MEMPHIS 
ASSEMBLIES G & H CSI REPORT 

SWMlJ 61 ANALYTICAL SOIL RESIlLTS 

MEII.O' ':".' - '~At:.: ':, J,~Gin vAl.:" 

1.2 u 1.3 u 1.2 u 

0 .. VaHdati· Complete 000 

HEGO', ': ___ ,,' 
1.3 u 1.3 U 

Plllile: 3 
Time: 14:05 

1.3 U 



DATAlCP3 
OS/27/98 

57-12-5 Cyanfde (CN) 

SAMPuE iD -------~ 
liiiGlUL' ID -:-~-~:j;., 
W:,SNFLE' iii "'~;.~ 
iD.'i:iQiI iEPtRT, :.:-> 

~~~;)~~ 
.. its ------;. . .:..-> 

NSA MEMPHIS 
ASSEMBLIES G & H CSI REPORT 

SWMU 61 ANALYTICAL SOIL RESULTS 

,MEG01 :,:,:,:'-:VAL.:': ,:~H£ffi:H:: ":.: : 
, ,:' ,"', ",' .. " ,", :',' :'::: ,':',": :,', :",~ '::,:,',', 

1.2 U 1.2 u 1.3 U 

••• Validation Complete ••• 

1.3 u 1.3 U 

Page: 4 
Tfme: 14:05 

. 

. ,::":.:,:y#,:,, 
1.3 U 



OATALCP3 

OS/27/98 

~-D"" 

.~~,n~~ D~_.~!!pon 
. }~3~(S~~~ ,Cpp 
1918-00-9 1canDa 
Al'iHc'A 
120-36-5 Dlchlorprop ·>' .... 7 ':4" ~ "J " 

SAIfILE ID -----..;-;,. 
ORiGiiAL ID --..;-~~ 
lAD SNFLE IIi -~.;.~ 
ID 'FRoi itEPcRi- --> 
_i.e,DATE "'::::--> 
DAtE'EinntA~ ~-> 
DAlE-,WLYzED .;.--;. 

: "",Hi. ~:..~-- .. ---;:,)., 
~·ts -~-~,~:-,(~--;;). 

,,,f3~.r.;~,1, 2.4~~-rp (Silve~~ 

"" '-- ·~",r§;;5. 2t~~~~T 
88-85-7 Dlnoseb 

:':: ,_ :"94~~~6 2~4;:iiii 

2500. 
2509~ 

5. 
25~O( 
120. 
10. 
10. 
1.9. 

120. 
Hi; 

NSA MEMPHIS 
ASSEMBLIES G & H CSI REPORT 

SWMlJ 61 ANALYTICAL SOIL RESULTS 

U 2500. U 2400. U 
u _25QP~'" u -'2'QQf:: ~., I 
u 25. u 24. u 
~ lS'O'O; 

,,' , 2409':": . u u 
U 120. U 120. U :, .. 
U 10. U -'-0." U 
U 10. U u 

2600. 
" UO.b;: 

26. 
2·6QO. 

13_0: 
H· 

," ~o. 
........•.. 

11• 
• u 10. u '10. ~r 

;: on· 
U 120. u 120. u 13~. 

U HI;' U \6. U •• ,1,1 ~ .. 

*** Validat1 . Complete *** 

. 

... ,'. 

U 
Q 
u 
U 
U 
u 
U 
U 
u 
U 

. 

. 

Pag,,: 5 
Tllnt!: 14:05 

.... ......... .. . 



DATALCP3 
05/2.7/98 

NSA MEMPHIS 
ASSEMBLIES G & H CSI REPORT 

SiiMU 61 ANALYTICAL SOIL RESULTS 

. ,. 
':.4W 

41. 
JiQ'; 

.0 . 
4.0:'--
40. U 

u 
u 
u 

••. ij 
u 

" ':lDO;~' ,::,,' iJ 
100. 
.,.OO~ 

"''';::':4Wf:':':'''/':Q: 
100. < .. l-! 
·.\O~'U ,. """:::,::n~~···',, ~:::,:" 

+1." 
.!' .. 
1:1,1. 
21 .• 

410. 
M: 

u 
",~: 

u 
ii, 

,fij>,' "~ 
2~. 

4~ ; 
41. 
4j. 

410. 
\\'. 
~'~R:" 

HR 

" 'I!!: 
: ~~ 

HR 

u 
ii 

u 

",,: ,,41·· ·····,·V .,. 
hi 

410. 
:~t., .,. 

:'411).'; 

~~> 
~1· 
4,1~ , 

410. 
4j; 

4'~R 
HR 
NR 
HR 
~~ 
HR 

u 
"~ 

u 
u 

tl ': " 
U 

~ 
U 
U 
U 

U 
u 

: .. ;" ,: ~~::::'" '. 

.0. ..... '1'6:., ... 
40~~ . 
40,~"", ' 

:: '::: ~::(:: ~~'ij: ,", ,: ",',' ,'ij'::.:' ': 
20. U 

"·4~. 'U'· 
40. U 
40~ ~":: " 

",,~~~~ d. ' 
40"". U 

': Nil: 

:,:'" 
HR 
NR 
HR 

••• Validation Complete ••• 

43. U 
,:",:,:,,:::,: 87.(:" ,::',:~:,,: 

87. U 
: "'::ji2{[:': ,,~ 

.4.3g. . U 

41"U. 
.,.~!'''''' u ':"430,.' ::'::':~ 

':: "::':~:~~;':' 4 
43. U 

J~~':: ti 
4~Q." u 
,?t,,;;,: i.i 

"4:~,~~,, U 

HR N, 
HR 
NR 
HR 

PlIge: 6 
Time: 14:05 



DATAlCP3 
OS/27/98 

NSA MEMI1HIS 
ASSEMBLIES G & H CSI REPORT 

SWMU 61 ANALYTICAL SOIL RESULTS 

4.2 
::ciL!3 
4.2 
:~~~' 
4.2 ~: 
4~2 II 
.~·il ~ 
:,4:2 ~ 

21. 
Hi; 
8.1 U 
ijd U 
Q.~7 u 

:,8; 1 IJ' 
,~,9~ " 
4~. ti· 
8.1 u. 

~2i:i. U 
81. U 

14Q/" ~ 
S1. U 

"·sf{,,:" U:. 
~1.,. u a1. --~-

81. u 
42,. U 

2. , 

.1.' 
2. , 

'--i!; 1 
2. , 
;!:1 
._~.1 

~. ~ 
0.39 
.~:1 
4. , 
.4d 
4. , 

<·~:i 

'" ",: :':212~:" 
4. , 

2H,.; .,. 
63. 
4'. 

·;··<.<41/···· 

U 
U 
U 
U 

tl' 
U 

ti 
U 
U 
U 

U 
J 

"~,, 
U 
U 
U 

~ 
U 
U ,,' 

41. U 
" : '4j'., ," ,u 

41. U 
'21. u 

2. 
,:·:''::',:.hH'' 

2. U 
...~: ... ~ .. 

,,,:,,<t:: u----. 

:::::<11:'.:"::::" -u·" 
0.33 U 

····/.{.···U 
4. U 

« ~:>::,::: u_',--

::?4I:j'7i':' .-~--. 

"':-' ~§":'~ :, :,:,:.,,:·t:-,:): 
4. U 

2ifQ{::; ':',,:JJ:.. 
40. u 
sj.ti . 

. .... l3; J. 
... ,,log.,. 4 
_<-"40; ~ .,-

40. U zo. u 

*** Validat~ _ Complete *** 

2.2 
::'/2~2 

~-,.~"", ~, 
-'~:;2 U 

t~ ~ 
,,:,,::,:":t~ ~": 

0.15 U 
".Mi j 

"",,_4.~ u 
:A;3 ~ 

"",.9.11 U 
'4'3 u 
i!;' + 

".,,4.,~3 U 
~Q~, II 
,~~. u 
,S(S; ~ 

,,43. U 
43, U 
43. "u ,':' '. -~3; jj 

43. u 
13. J 

Pelle: 7 
T'me~ 14:05 



OATALCP3 
OS/27/98 

NSA MEMPHIS 
ASSEMBLIES G & H CSI REPORT 

SWMU 61 ANALYTICAL SOIL RESULTS 

SAMPLE ID -------~ 061-5-0001-01 

410. 
-~jij~ 

410. 
',.~jQ; 

-~~g. 
410. 

.. 430. 
:':',::;i'i,¥j~·~ 

430. ". 
"~~Ij'/::':'~ ,:', 

430. 
---~-':-::<:"ik 

,~,~~~, ',," ~ , 
:,', ,':4'~~':-'''''' ~ ,-- :-.-'/:::::::~\:~J~; :'" 

410. U 
~lD; .... ~ .. 
410. U 

': 41Q;, ~,,, 

~JQ .. :',':, ," ~10; ,,''' 

.419, . 
":~'Q~" " 
410. U ,4iiL ';.:. ~. 

,:,:tlDRl: . 
:~-.' 

li30. 
:, ,,";A),Q ( 

",:,,:,:,~~t 

1j . :. 
,U" 
U ·1· ... ·/.·'" 

" u 

" " u'" 
" 

430. 
;,;]~Q. 

.. 

430. 
. -::-JrdQi",::' 

430. 
;~lp:"'" 

",'" 

"D. 

" lr • 

" ,:" 

" " ':' u 

" ':u 

b 
" .. " " ·:U' 

" ij" 

" : -~~ijb'<, ,':, ~ ,::,':',', ' -~n1.. __ 
.. ",4~o; i.i :-.. '::-~~~;' '''' ,;'''u 

410. 
..... ; 4iij;. ... '··i "." ••• 1 

" ,~~g~. 
~\', '~~9;: 

410. 
'-''''''-':'-~~Q/ 

410. 
" u 

" ':·:':'ihop'; ;.,' :U::,':" 

,,' ::::lg:,_, " " '" ' ,410_, •. ,:,Y 
:,: :/.'-:?JQ~_V: -"'J~ 

lie. J 
~j~Q: .' .. ~ ....... . 

-. -,:~!~~~,,: '" .tl·" , 

,:,:::":,:~g~:,:;-.,,, '"K: :·""1"";','40 

U: ' 

430. U -; ~ijo-. U 

"::':'ijt", ~ 
430. U 

2~.Q~i:' _. U 

'::Jij~:::r: ::.',:,-~, :-
';:~!~~~':"~'" 0 :':: 

". 
14. 

2100; 
2100. 

:., .. 'itoo. 

. 

" U • 
U 

". u 
" " " .. 

"':' .. U 
J 

• u 
" U 

••• validation Complete ••• 

, ",,43Q. " ':' '·':::'::>:-::'3tk·-" d,":': 

t~t " . ' ,.;" 
U .. 

430. " .. 
,::',',4~0; " 430. " .. .. '''',': 
2200. " 430. u 

'6. J 
,4~0. " 22~O~ " 20. J 

2200. " 2200. U 
430. " 

430. " '4~ij;- ·U. 
430. " '''''':':',:430'- .. V 
m. " --~3iL U 
li30. " "- ,~<, ,',', 

~ ~~Q;"" 

430. " .:~jQ~' .. U 
430. " "439. ",:, i.i 
430. " "" 
·-~!tL::" ti 
430. " ':4iQ'~," u 
430. " "::~,~9'- U "D. " ." .4~O. 

.' u 

:",,:~t 
u 
U 

430. " ~30 • U 
430. " 430 . " 430. " .' 

2200. " 4~0. " 430. " 430. " 22QO; U 
10. J 

2200. U 
2200. " 430. " 

Page: IS 

Time: 14:05 

430. 
~jit 
430. " '~D; 

... u 
430. " .. 
4~O~ 

. ,. 
u 

430. " ~~Q: 
.. ';ij 

li30. " ~~Q. U 
430. " !~P' " 430. " Un. ,-- :' :>'0 
430. 

'. " ··ijgi· .. u 
430. " ·~.j51- .ij 
860. " jjij: .. u 
430. " "43iL " 430. " . 
430. " 430. " .. 
430. " 430. " 22oii. " 430. " 43d: " .. ~30. " 2200. " 430. u 

2200 . " 2200. " 430. " 



DATALCP3 
D5/27/98 

ether 

.~8EH.P) 

.. 

410. 
. ' 4'i:!~' 

410. 
jij:' 

2100. 
210Q. 
:~~t: 
410. 

','" 2jQO:' 
730. 
'~i": .. 
130. 

NSA ~HIS . 
ASSEMBLIES G & H CSI REPORT 

SiiMU 61 ANALYTICAL SOIL RESULTS 

430. 400. 
',~~Q>::':'" ".:':',,::i'~PQ:/::,;: 

U 430. U 400. U .. ... 
J A'Q.i :'''. ,',., 

u. 20, ;:1< .,,' 

U .. .. 2200. U 2100. U 
U 22~j:k:' U :', 

:"~Hioi:, .i·U' 
. .. ' '.' 

~ .. 430. IJ" 400. U 
~~.~~.':::" ~wi,:~:::::: i::::::~';' .. 4 0 

U 430. U 400. U 
u· . ',:--:: :,:220q i': ':' "~'" ······'jMi'····· "V' ',": .. . ' 

430. U 190. ,,.J,, .. ': \:'~~q:~:: ····,~n J: , .U i:::': iI" 
J 430. U 44. .. 

~~:~,\>\: if' 4.1'>.' ' ,," do: ' .. : m" u': U '" " . 
1000. 430. U 320. ·c··'«·:, .. 

.:4~ID~ ~. " """', ~'::,: '260':"';;' ':' ~i .. . " 
410. U 430. U 

".":~iQ'; ~'" -:'8ip'~' U,':':":" 
450. 430. U 
49M ,': '\4~:~'(" U 
410. U 430. U 

'.,:': ,':,41iiL U ,:':'" ~3ij, U::·· 
310. J 430. U 

".':::"::-:::~3.'Q. :~' !":::'4~i:i;: u 
370. J 430. U 160. 

,;",&k J ·.43ij. U .. ".h9~ :",.',,::, 

410. U 430. U 400. U 
." .jij:, \c·':"3p,{.-'" 0 ' ~ '. ; /i'.::,:'S.Qi j" J 

NR NR NR 

*** Validat~··. Complete *** 

430. 
jjij • 

U 430. , Aiij, 
U 2200. 
U '2~Dih 
U .~~Q .. , 
~ :~~Q~ 

~. 430. .. 
'22~~' U 

... 

140. 
.j "'" i~l 

430. 
0 ..... U.,· 

270. .. 
• 

".0'" 

• 1~ • 
430. U 430. .. 
M!;" b ~~ 
830. 94. 

:"":"~[L 1~'D~ 
430. U 430. 

.':,::~ ":':,::;' '30; : ':,".' 

U' 430. 
, ,550. 120. 
,:,,':~60. 

.. 
130. 

550. 110. 
,:':,"23D'. J 60. 

430. U 430. 
• ':""230~ J 64 . 

NR NR 

U 
U • 
UJ 
u 

4 
U 
U· 
J 
J 
U ,(;. 

J 

~ 
U 
u 
A 
J 
U 
U 
J 
J 
J 
J 
U 
J 

Page: 9 
Time: 14:05 

430. 
4~Ql· 
430. 
43.;' 

2200. U 
Z2qq~' <ti" 
430. 4· ,:."'~,' 

~o; U 
430. U 

2,09; . 4 
430. U 
~pl •• ij 
430. U 
. "D' .' ,'-'ij' 43 ,. 

~l .~ 
.1..' ':J 
430. U 
~Q: ·u 
430. U 
ijij, U 
430. U 
iji. U 
430. U 

:'.410. U 
430. U 
1,30. 4 
430. U 
430. U .. 



OATALCP3 
OS/27/98 

NSA MEMPHIS 
ASSEMBLIES G & H CSI REPORT 

SWMU 6l. ANALYTICAL SOIL RESULTS 

~$\loA" si.iiFLE ID '"'-----,.::.,.' 061-s~,oci04-0; 
'iJi:IGIIUL, iD -~-,~-~' 0618000401 
i.M SNl'LE 10 :-,-.. '; Sii1~~6~~,: 
,10, mil ,~t,' .. -,;, 0~1S,oq!J:4.~,~ 

,,':,:'- ':'::i!=~:::' ,~~~n~!r' 
, " ' ::,/:,::~!ic~,:,:::j:j;:,.:~' ~g:~~:"::,:,:,,, 

108-95-2 Phenol 
'11i~44~4 bl~t2~chloroethyl)ether 

$n,:~:,~: t~~~i~~~~~ 
1!l~~~-7 ,,~-~~chlorobenzene 

'95~50~i "i2~DrchtcirObenzerie 
95-48-7 2-Methylphenol (o-Cresol) 

1,Q#~~I"-', 2,2i_ ~'6,xYbiii(1 ~i:hlorOpropDne' 

~i·U:~ ~~,:tl~~~h~:;~~~~l 
67-72-1 Hexachloroethane 
'i$,~'~i3 N'iirq~~zene': ' 

. ,.,i+~:; ~~m~ehot· 
105-67-9 2,4-Dfmethylphenol 
~~~~'03~2 2i4;.Qfctiior~~l: 
120-82-1 1,2,4-Trlchlorobenzene 
_ ?H!ci~~ N~thlJ'~~ , 
106-47-8 4-Chloroanlllne 
.-6t~ij~3 ~6~~ht~~W!J~~.te!le' 
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1 SITE REFERENCE NUMBER o feet 
! 

I 

6000 
! 

RCRA FACIUTY 
INVESTIGATION 
NSAMEMPHIS 
MIWNGTON, TENNESSEE 

FIGURE 1 
SITE LOCATION AND 

REFERENCE 
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No. 

2 

" .;:. 

3 

6 

S 
.",:,.-

10 

\3 

14 

TableA.l 
Loess/Shallow Alluvium Permeability nata Summary 

SampieID 

002S003019 

003S000420 

OOSG02FLOS 

014S0lLFIO 

O6OSOO3022 

MW-ll 

SB-8 

SB-S 

NSAMemphis 

Site Depth Dat. 

002 19 f12I26/96 

003 20 =195 

OS 

014 10 01112196 

060 22 

UST 1489 7 10m 

Former Flying 10 6/93 

C1U~b~;}]!~~{~ID 
Bldg. S-SO 

Minimum Value 
Maximum. Value 
Average Value 

\3 S/93 

Coefficient or Pemteability (em/sec) 

2.300-06 

1.4Oe.()7 

3.00e.()S 

'. 
',-

4.2Oe.()7 

1.70e.()7 

6.3Oo'()S 

1.10e-06 

1.3Oo'()S 

3.00e'()S 

1.3Oo.()S 

1.840-06 

-... -"-~-... -., 
.... ' 

" 
.:. .... 

;, .. '-':-~-. 

. -,-
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Calculated Blood Lead and Lead Uptake Values 

Total 
'Blood Level Diet 

2.56 

3-4 5.1 14.62 10.75 2.84 

3.7 11.62 7.44 3_00 

Water 

0.88 

6:91 
0.97 

LIO 

Air Uptake 

0.03 

O:oJ 
0.07 

0.Q9 
5-6 

~i:~~;;L ~_:,::~: __ .:::~i~_:~~2t·::: ;,;_~_::~t>,:::::::·4f)i~_~_::~~lli:~tmi£M_:c_:_;;~>\::: i:~~~:l);:::;;_:_:;'::::mi:t~ ;:::)1::1 :~'::tf~t;Ei+i;~:T:g :;,-_:}} 'i:i:::ti_~Q_~::/?ur:::,::-:':-:-----

Noles: 

Assumptions: 

Air Concentration: 

0.100 JJ.g Pbfm3 (indoor air concentration assumed to be 30% of outdoor concentration) 

Drinking Water Concentration: 

4.00 JJ.g PbIL 

Soil & Dust Concentration: 

Soil- 403.0 JJ.g Pbfg (constant) 
House Dust - 200.0 JLg Pbfg (constant) 

Maternal Contribution (Infant Model): 

Maternal Blood Concentration - 2.50 JJ.g Pb/dL 

Abbreviations: 

g gnun' 
I'g micrograms 
Pb lead 
m3 cubic meters 
L liter 
dL deciliter 
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